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The Natural Environment of India 

Distinctive features. — A* a geographical 
base for human development. India intrigues 
the interest. of peoples in all parts of the 
world. The country contains o no of the four 
major human agglomerations. and possesses 
population groups that, differ strikingly in 
ratio, language. culture, and religion. Tiio 
population density also varies from piano to 
place and rollout* tho opportunities ant i 
handi cap* ifnpo-P cl. bv the phy-sicaf equi p- 
ment. oi flic cduuTryi Diversity of soil 
rlimal c. liaTivc vegeT-a ti o n . and relief of the 
land is matched l>y di versity in econovni oJile. 
"With a 'climate that, ranges from desert in 
the northwest, to the highest average record- 
ed rainfall for the world in the TChasia Hills 
of the not fh west. India shows a striking 
diversity in its agricultural life, the latter 
lining tho dominant occupation of India’s 
teeming millions. 

Influence of the country’s location. — India 
projects southward as of the three major pen- 
insulas of southern Asia. It. bridges the 
space between the semi-arid southwestern 
Asia-aml the moist, rico-pioducing and rice- 
exporting lands of southeastern Asia, it 
therefore occupies a central position between 
distinctly different areas. It is also located 



•2 Tur Nurmi. Environment nr Tstma . 

along the groat Mediterranean trade route 
to the Par Fjast, and is thereby favoured in 
making trade connections with distant lands.. 
It is, however, flanked on the north by the 
highest mountains on earth ; and by reason 
of - its location south of this barrier, India jsf 
shut off from direct and widespread contacts 
with inner Asia, But this large barrier, back? 
od by the extensive and high Tibetan Plateau, 
is an advantage climatically, since it shuts 
India off from the cold air currents that flow 
outward from central Asia during the winter 
season. Indeed, it causes tropical climatic 
condition to prevail well beyond the thirty- 
fifth parallel of north latitude. 

A large densely populated country.— By 
reasou of its vast extent, India is some- 
times called a sub-continent. It contains ap- 
proximately 19 times as much cultivated 
land as Australia, and one of the major 
human agglomerations of the world. Here 
400,000,000 people live on an area of land 
covering 1,800,000 square miles, 1 approxi- 
mately three-fifth the size of the Unit 
ed States. The main part of this area- com- 
prises somewhat roughly in outline the form 
of an equilateral triangle, each aide. of -whicl 
is almost 2.000 miles in length. .Most. of this- 

The figures include Baluchistan with 'its 54,000 squar< 
nailes of land and 420,000 people, and .Burma with it 
,233;000 square miles of land and 14,GG5;000 people. Balu 
chistan is similar to other parts of isouthwest Asia ; it ha 
therefore been discussed with that unit. Similarly, Burm: 
is part of the peninsula of Indochina. ' > 
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land is known, as India and .Pakistan Do- 
minion, and the remainder consists of many 
native states. 

Physical framework of India. — Although 
India contains a great diversify of land sur- 
face. it may bo divided into three major 
physical divisions. These includo : (1) the 
peninsular area of southern India ; (2) the 
Indo-Gangcfic Plain : and (3) the mountainous 
northwestern, northern, and northeastern 
parts. 

The triangular southern part of India com- 
prises a plateau, called the Deccan. It in- 
creases in altitude towards the west, and is 
rimmed on its seaward sides by mountains 
(Fig. 1). The mountains flanking the 
western part of this plateau are called the 
Western Ghats ; those skirting the eastern 
edge are the Eastern Ghats. Of these two 
mountain systems the Western Ghats form 
the higher, more distinctive barrier. They 
are step-sided, terraced highlands with an 
average elevation of approximately 3,000 . 
foot. 

The Deccan Plateau consists in part, of old 
crystalline rocks, which constitute (lie roots 
of a higher more extensive land area, 
and in part of basaltic rocks formed by fis- 
sure eruptions in tlio geological past. These 
basaltic formations at present cover approxi- 
mately 200.000 square miles, a unit quite com- 
parable in physical structure and in size with 
the Columbia Plateau of northwestern Unit- 
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'This term is derived from ibe Swedish word 
meaning step. 
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North of the Deccan Plateau lies the Indo- 
Gangotic Plain. It stretches fiom the Aia- 
bian Sea and Baluchistan on the west to the 
Bay of Bengal and Burma on the east. It is 
flanked on the north by the Himalayas. It 
contains the drainage basins of the Indus, 
Ganges, and Lower Brahmaputra Rivers. 
This extensive plain is level and free from 
stones and pebbles. It consists of areas of 
recent alluvium as well as old alluvium. 
Here the dense agiicul fural population attests 
the suitability of the area for crop pioduction. 



Fig 2 Population distribution map of India. Note the densities in 

tbe Canges Valley and m tbe well- watered C'nstal districts. 
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where breaks occur in the mountain wall or 
where low saddles a fiord a passageway. The 
Khyber and Bolan passes in northwest India 
have acquired significance as channels 
through which peoples have moved through- 
out historic times. Although the}' constitute 
a barrier i.o the free movement of goods and 
ideas, the mountains of northern India have 
a moderating influence on the temperature 



Fig. 4.— Average rainfall in India during tne period November 
and December. 
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ami humidity of the Indo-tJaugefu* JMaiu- 
They wring mucli moisture ftom Hi** mormoon 
winds Unit, a-n ml their southern slope, 
moistuie wlmli 1 - carried hy streams !«• the 
adjacent, plains. Moreover, by reason of their 
altitude, and therefore lower slimmer tem- 
peratures, they constitute a refuge for Kuru- 
pean ]ieoplc living in India. 

Influence of the monsoon — India roceive- 
its precipitation during tlu summer halt-yetn*. 
Moisture therefore comes at. the times of high 
temperatures and when plant growth is at 
its maximum. This is not the case in most 
mediterranean lands, where the rain falls 
chiefly during winter. But the rainfall varies 
in amount and distribution from time to 
time. Tn years when the monsoon rains come 
later than usual, the rainy season is in many 
places not long enough to mature the crops. 

The precipitation of India varies greatly 
from place to place. Indeed, a low latitude 
desert covers a part of northwest India and 
the greatest rainfall in the world has been re- 
corded at Chcrrapunji, a station situated in 
the Khasia Hills of northeast India. But 
most of India receives approximately 30 to 
40. inches of rainfall per annum, and over 
largo areas the precipitation is just sufficient 
for crop production (Pigs. 3 and 4). Any 
deviation below normal causes ci'op failures 
and sometimes widespread famines. 

Climate and human energy. — In India the 
j ear may bo divided into four seasons — the 
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cool season, the hot season, the season of 
rains, and the season of the retreating sum- 
mer monsoon. Here the cool season, or the 
time of the winter monsoon, is the most in- 
vigorating period of the year. At that time 
the sky is most free from clouds : the sun- 
shine is intense ; the humidity of the air is 
low ; and very little rain falls. The lower 
temperatures and humidity make the sensi- 
ble temperatures lower than during the other 
seasons of the year. But the season follow- 
ing (spring) is oppressive ; for then the air 
currents are less intense, owing to the shift 
in the monsoon. Thus during the spring of 
the year the air is stagnant aiid oppressive ; 
the temperatures are higher and the moisture . 
content of the air is greater than that of the 
winter monsoon : hence the sensible tempera- 
tures are higher. 

Climates and famines. — The chief disad-“ 
vantage of the rainfall regime of India is its 
uncertainty. Years of abundant rainfall are 
interspersed with years of drought ; years of 
feast are broken bj’ periods of famine, which 
is due to the varying intensity of the mon- 
soon, resulting in years of deficient, excessive, 
or irregular distribution of rainfall. The - 
large land mass of Eurasia, apparently owing 
to the fluctuation in solar weather, is heated 
with different degrees of intensity, with a 
resultant variation in the intensify of the 
monsoon. 

In a country like India, whore agriculture. 
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is the* dominant, activity and tlu* donso popu* 
hit ion presses upon tlu* moans of subsistence, 
poriods of erratic rainfall shako the ooonomu 
foundation of the land, and often millions 
of people perish. a Famines have been espe- 
cially seven e in those parts of the country m 
which the rainfall is just sufficient for crop 
production, and any deviation below normal 
usually means crop failure and starvation. 
On the other hand, in those areas which re- 
ceive an abundance of precipitation, especi- 
ally accessible lowlands, and in districts 
where year-round canal irrigation is prac- 
ticed, famines have seldom been experienced. 
In general, therefore, famines are most severe 
in the interior parts of the Deccan, especially 
in areas remote front lines of transportation. 
Famines, however, are less severe at present 
owing to the development of perennial irri- 
gation, the construction of transportation 
lines to various parts of the country, and the 
increased planning supported by government 
action. The government prevents the exces- 
sive export of grains until after the succeed- 
ing monsoon has shown whether or not there 
will be crop failure : hence there have been 
no widespread famines in India within the 
last few decades. 

Climate as related to population density. — In 
a nation which depends primarily upon agri- 

•‘’There are evidences from the ancient literature of the 
Hindus that famines have occurred in India from the ear- 
liest times. Since NWarren Hastings introduced British rule 
, there have been more than twenty severe famines. 
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culture, a close relationship exists between 
the density of population and the abundance 
of rainfall. This relationship is strikingly 
disclosed in India, as is shown b}’- a compari- 
son of the population and rainfall of the 
country, chiefly summer rainfall (Pigs. 2 and 
:>). The heavily shaded areas, that is, the 
regions which have abundant rainfall, are also 
areas of dense population. Similarly, the 
lightly shaded areas of small rainfall coincide 
in general with those areas which are sparse- 
ly populated. 

Diversity of soils. — Soil scientists state 
that climate and vegetation are the chief 
factors in causing major differentiation among 
soils (mature soils). Since India contains a 
climate in which the rainfall varies from the 
greatest on earth to that of desert, and a 
vegetation that varies from heavy forest to 
desert bunch grass, the soils likewise vary 
greatly from place to place. 

In general, where mature soils are found, 
they belong to the non-lime-accumulating 
soil division. 4 But many of the Indian soils 
can not be considered mature, hence they 
bear a close similarity with the underlying- 
parent material. This is especial^ true of 
soils that have developed in the Indo-G-ange- 
tic Plain of northern India. Here are two 
main types of agricultural lands : (1) areas 

4 Non-lime-accumuIating soils are soils that do not con- 
tain a zone of lime-carbonate accumulation somewhere in 
the mature-soil profile. 



12 Tin, Naitjj.u, Knvih<»:.mi:nj‘ «>i I kx»i a 

of oM alluvium found far! Iter up st roam at ,u 
hat lv from tin* \\nt**r coiii.m**. : :uul ('!) thedi— 
t rn I *i tif recent alluvium 

In the Deccan Plateau tie* two major types 
of rocks —granitoids ami ha si It.- — constitute 
.strikingly different parent mafotial in which 
soils have developed. Tin* ba-altie forma- 
tions have weathered into tlu* woll-knoM n 
black soils of the Deccan. ami these at pre- 
sent constitute the geographical hast* for 
some of the most important cotton lands of 
India. Yet. various studies indicate that the 
black soil or rogur is not confined to t It*'* 



Flg. 5.— Major racial groups In India — (After unless • The />...//• 
of India ) 

areas of basalt. On the other hand, the soils 
winch have developed in the regions of crys- 
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tallino rocks are generally more sterile than 
the soils of the Black Bolt. 

Cultural, religious, and linguistic diversity. — 
It is difficult to understand the national eco- 
nomy or interpret the status of economic 
activities of India without considering various 
nou-geographical factors. Throughout historic 
times India has been marked by diversity in 
culture, religion, and language (Fig. 5). 
Indeed, in no other 'equal area in the world 
is there found a population of more than 
400,000,000 people divided to such an extent 
into distinct and independent communities. 

Religion plays a very important part in 
the lives of the people of India ; and especial- 
ly significant is the fact that it sometime 
divides the people into separate and even 



rig. 6 — Diagram showing the amount ct rrigntioiiin various 
countries (exclusive of China). 
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hostile communities. Hindus and Moslems 
living side by side often view one another 
with suspicion and antagonism, which fre- 
quently results in physical conflict, and this 
to flic detriment, of economic development. 

The caste system is another factor which 
arts as a detriment to modern industry. In 
some cases members of one caste are not. 
permitted to touch objects which have boon 
touched by those of a lower caste. Moreover, 
the refusal of members of different caste to 
work together and the restriction of certain 
castes to do certain kinds of work promote 
economic waste and inefficiency. At present, 
however, there is a tendency toward the 
adoption of ideas and practices more in 
accord with those of our Western civiliza- 
tion. 

Modern industry demands intelligent 
workers, a condition which does not prevail 
in present-day India. It is estimated that 
there are less than 25,000,000 out of India's 
400,000,000 people (less than 1 per cent.) 
who are literate in any language, and 
only 2.500,000 who can read and write Eng- 
lish. This condition is further aggravated 
by the great number of languages. Indeed, 
there are more than 120 vernacular langu- 
age!, in India. 

Irrigation and agriculture. — In no other 
country in the world is irrigation so widely 
practiced as it is in India. Hore approximately 
50,000,000 acres of land are under irrigation 



as compared with 26,000,000 acres in tho 
United States (Fig. 6). The most extensive 
irrigated areas of India are found in the 
Punjab, the United Provinces, Madras, and 
Biluir and Orissa In general these pro- 
vinces receive scanty (15 to 20 inches) to 
moderately abundant precipitation (40 to 50 
inches). 

The develop- 
ment of irriga- 
tion works in 
India. largely 
through Govern- 
ment initiative 
and operation, 
has shown consi- 
derable progress 
and is one of the 
most encourag- 
ing factors in the 
economic pro- 
gress of the 
country. 

Types of irri- 
gation. — The typo 
of irrigation that 
is practiced represents an adjustment to con- 
ditions of rainfall and relief. Some areas of 
low relief and moderately abundant precipita- 
tion require only a small additional amount 
of water in order to obtain maximum crop 
yields. In such areas the ground water level 
is often sufficiently high so that the small 


IRRIGATION 



Fig. 7.— Diagram showing propor- 
tion of irrigated land in India and the 
Indian States obtaining water trom 
\arious sources. 
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amount o{ irrigation water may be obtained 
by tlu> uni* of well*. That is a common prac- 
tice on tiio low-Ivitig alluvial soils in the 
western part of Bengal a n<l in the Middle 
Ganges region where wells are a conspicuous 
feature of the cultural landscape. Like the 
tanks of the Der. -an of India. wells may be 
considered ••indigenous irrigation works." 
which in genei al are operated wilhout aid or 
assistance from the government authorities 
(Fig. 7). 

Precipitation decreases with increasing 
distance up the Ganges Valley. Moi cover, 
the land becomes higher above sea level, with 
the water table farther from the surface ; and 
therefore water is obtained with greater 
difficulty. In addition, since the precipita- 
tion is loss in the. Upper Ganges region, water 
must be supplied in greater quantities. Hence 
the perennial diversion type of irrigation 
take the place of wells. Indeed, when the low- 
lands of the Punjab (the five-river country) 
are reached, the traveller sees only the peren- 
nial diversion system of irrigation, with its 
numerous main canals and laterals extending 
from the chief streams. These streams, rising 
in the better-watered highlands to the north, 
. provide a continuous supply of water through- 
out the year. 

In the lower part of the Indus Valle}', 
south of the Punjab, inundation irrigation' is 
practiced. In this type of irrigation the water 
of the river is impounded, thereby inundating 
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the lowlands and providing a moist seed bed 

~j in which to plant 
' crops. Thus the 
production of rice 
is made possible 
in the Lower 
Indus Valley, a 
r egion with a de- 
sert climate. 

Throughout vast 
stretches of rugged 
land in the Deccan 
of India tanks are 



fjt- 8 — Sketch map showing tanks n^ed 
as they occur in rvier basins in many ° 1 
parts of the Deccan. Welt 61 *. 


for 


storing 


Some sys- 
tem of irrigation 
is necessary in this region of uncertain rain- 
fall. Here the irregularities of the land surface 
provide depressions which are readily dam- 
med for the storage of water. These are often 
located at the headwaters of streams (Fig. 8). 
In many places, especially in the State of 
Mysore, river basins contain a large number 
of tanks made possible by the construction of 
earthen embankments at various places in 
the basins, the surplus water of the tanks 
located at higher elevations feeding the ones 
that are nearer the mouth of the river. 

Tank irrigation has various advantages, 
among which the following are noteworthy : 
(!) It constitutes one form of protection 
against a markedly seasonal and uncertain 
r ainfall . (2) I r, enables the growth of a greater 
number of crops during the year. However, 

2 
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the {act. should be emphasized that all of ihe 
tanks of the Deccan are dry during the hot 
season (March to May) and some have suffi- 
cient water for but one crop. (•!) Tank irri- 
gation favours the rise of the subsoil watoi 


level and is. there- 
fore. beneficial to 


USE OF LAND 


well irrigation. In 
fact, in the Dec- 
can Plateau of 
India a large pro- 
portion of the 
wells arc depe nd- 
ent upon the 
tanks and wit hout 
tank irrigatio n 
would become dr v. 

Tanks are m ost 
numerous in the 
eastern part of 
peninsular India, 
chiefly in Madras 
Presidency, and 
they are relativ ely 
important on Hie 
black or recur soil s 


{ j rJi j 

Smlm 

ip i 

tlilllil till 
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Fig. 9.— The use of Iaml in India. 
The digram includes the Indian States 
as well as British India. (Based on 
data obtained from Agr cultural Statis- 
tics of India, Department of InteJfi- 
gen cc and Statistics, Calcutta, India* 


black or regur soil s of the Deccan Plateau. 
Madras has approximately 70.000 tanks of 
which 50,000 serve cr op are as of less than 50 
acres each. The soil units of the latter are 


chiefly the reddish c.ol our e d silts, sands, and 
loams. Ontheotho-g. hand, the black or regur 
soils of the Deccan ° over the basalt or trap 
formations, but are n 0 t entirely confined to 
the latter rocks, as vario us studies have indi- 
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cated. This black, soil is retentive of moisture 
and quite generally rests on an impervious 
substratum. In many districts it has a ten- 
dency to crack, and therefore requires an 
abnormally large quantity of water. In other 
areas the great moisture-holding capacity of 
the regur favours irrigation by veils rather 
than by means of tanks. Moreover, the region 
of basalt sheets, where the regur is most wide- 
spread, has a surface structure that is quite 
unfavourable to the construction of many 
small tank irrigation works. Here the U rm 
"trap” is suggestive of the giant step-hk’o 
edges of the extensive sheets of basalt which 
cover the region.* 

Importance of agriculture. — Agriculture is 
the chief industry of India. In it. approximate- 
ly 72 per cent of the population is engaged, 
indeed, no other country in the world, except 
China, has a larger population dependent, 
upon the single industry of agriculture. In 
India, like China, agriculture is intensive in 
character. Here the peasant (ryot) tills small 
farms. On the average, five people, mibt 
derive their living from only 3*3 acres of laud. 

It is partly the low standard of living of 
the average 1 udian that enables him to live on 
such small pieces of land. Low per cap it a pro- 
ductivity is the principal factor contributing 
to the low living standards of these people. 

^Williamson, A. V. : “Indigenous Irrigation Works in 
Peninsular India,” Geographical Rc/’/Vk', Vol. XXI (11)31), 
pp. (513-020. 



Fig. 11.— The acreage oi the chicl crops ol Imlia and the Indian 
Mates. (Based on -data obtained ftom the Department of IntcUiccnce 
and Statistics, Calculi a, India 1. 


20 





The Natural Environment of India 21 



Fig. 12 — India surpasses all-countries ol the world in number 
oi cattle 

In spite of the low standards of living, 
however, India is one of the leading agricul- 
tural nations of the world. It contains more 
than 300.000,000 acres of arable land (Fig. 9). 
It is second only to the United States as a 
producer of cotton and tobacco, and ranks 
second only to Cuba in the production of 
sugar cane (Fig. 10). It is the chief source of 
jute, supplying in normal years more than 95 
per cent of the jute of commerce. In addi- 
tion, India is among the leading nations of 
the world in the production of tea, grain 
sorghums, flax, apd rice (Fig. 11). Ever) in 
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the livestock industry India is note-worthy, 
since it surpasses all countries in number 
of cattle (Fig. 12). 
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CHAPTER IT 


Agricultural Production in the 
Major Regions of India 

Regional diversity. — A study of India’s 
natural environment reflects striking con- 
trasts from place to place. These are matched 
by contrasts in economic life. Thus the econo- 
mic activities of the pastoral nomads of 
Baluchistan differ markedly from those of 
the rice farmers of Burma. Between these 
Indian appendages — Baluchistan and Burma 
— lies Old India with its varied physical 
environment, diverse population groups, and 
distinctive geographical regions. This in 
sub-dividing the country into regions, en- 
vironmental as well as human activities have 
been taken into account. The following pages 
will deal chiefly with the agricultural adjust- 
ments in the various geographical regions of 
the country. 

The Lower Ganges-Brahmaputra jute and 
rice region. — Bounded by highlands on the 
north and east, the Lower G-anges-Brahma- 
putra region consists essentially of lowland, 
the major part of which is composed of 
alluvial materials that have been washed 
down from the adjacent slopes. This lowland 
is one of the most productive regions of the 
country. Here the large population, estimat- 
^ 24 
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cd at, more than 550 people per square mile, 
is engaged chiefly in agriculture, especially 
in the production of paddy rice for food and 
jute for the world market (Fig. 15). 



Fig- 13.— The geographical regions of India, (fee also map by the 
author in Journal t f tS/agr Yol. XXVIII (1929), P- HO.) 


In this region the Tain falls chiefly during 
the period of the summer monsoon, and there- 
fore at the time of greatest heat and plant 
growth, as indicated by records taken at 
Calcutta which disclose the fact that GO per 
cent of the total rainfall is received during 
the three summer months of June, July, and 
August. Abundant rainfall in this area of low 
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relief cause considerable inundation of the 
land during the rainy season and even in 
winter many of the lower lands remain water- 
logged. 

Summer and winter crops. — Owing to the 
low relief, level topography, and abundant 
precipitation, the water level rises continuous- 
ly during the rainy season (summer monsoon) 
until many of the lowlands along the banks 
of rivers and streams have become inundated, 
thereby making suitable areas for the produc- 
tion of paddy rice. The inundation process 
is so thorough that large areas of land remain 
soggy, wet. and waterlogged even during the 
greater part of the winter half-year. It is 
during the winter season that the crops called 
"rabi' ! are grown in India. But in lowlands 
that have an excessive supply of moisture, 
crops are limited iu variety and number. In- 
deed. rice constitutes the most important 
crop during winter as well as summer in the 
Lower Ganges-Bralnnaputra region. 

Rice the crop of greatest importance. — Rice 
is growm in many parts of India, and covers 
more land (approximately 81.000.000 acres) 
than any other crop (Pig. 14). But it reaches 
its maximum development in a hot. moist 
climate, especially in areas where level low- 
lands favour the inundation of the cultivated 
soil. These conditions are found in favourable 
combination in the Low r er G-anges-Brahma- 
pntra region. Where 80 to 00 per cent of the 
cropped laud is given to rice. In tins region, 
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contrary to the more sparsely populated lands 



Fig, 14 —percentage ot total cultivated area gtven to rice and 
wheat in the most impoitant icgions producing those cereals. (After 
J.Sion and Gfopaphie UntverstUe.) 

of Burma. Siam, and French Indo-China, tlie 
dense population consumes the greater part 
of the rice crop. 

Jute. — India enjoys a world monopoly in 
the production of Jute, a commodity that is 
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used for the making of gunny sacks, burlaps, 
and jute bags — products in constant demand. 
Commercially this crop holds a unique place 
among the various commodities exported 
from India. During the period 1928-1982. 
§224.001), UUO (approx - . Bs. 7(51 .000.000) worth 
of jute manufactures and raw jute were sent 
annually to foreign countries. 



Fig. 15.— The distribution ol jute in India. Note the concentration 
ot production in ths Lower Ganges-Br.'hmaputra region. 

The annual production of juto in India 
during the last, decade (1920-1930) has been 
approximately 8,300.000 bales (400 lbs. each), 
ranging from 3,900.000 bales in 1920 to 
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9.000,000 bales in 1930. In the latter year 
India produced more than 99 per cent of the 
total jute crop of the world. The other areas 
producing jute in commercial quantities are 
Nepal, Formosa, Japan proper, and Indo- 
China. 

Localization of jute production. — One of the 
striking features of the jute industry of India 
is its marked localization m the eastern part 
of the Lower Ganges-Brahmaputra Valley 
(Fig. 15). This concentration of production in 
a small area attests the favourable combina- 
tion of environmental factors found here. Of 
major importance are the low latitude cli- 
mate, fertile soils, low relief, suitable water 
for retting purposes, and abundance of cheap 
labour. Like the greater part of India, this 
region receives most of its precipitation dur- 
ing the time of the summer monsoon, but it 
also is favoured with earl}’ rains (during May). 
The jute plant therefore, by getting; the early 
rains, grows four to five feet before the begin- 
ning of June and July, the time when the 
summer monsoon has reached its maximum 
development. 

Agricultural practices and jute production. — 

At present rather primitive methods of culti- 
vation are used in growing this plant. For- 
tunately. the soil of the Bengal region is not 
as heavy or compact as that of many other 
areas, and it therefore does not require such 
intensive working — an advantage in a re- 
gion where most agricultural implements aie 



30 Agricultural Production in India 


crude and primitive in character. After 
plowing, the natives break the clods with hand 
mallets or mash them with a primitive roller 
called the ‘‘liengha.” The next process- 
similar to harrowing in the United States 
and western Europe — is performed with an 
implement called the ‘‘ladder,' 5 which is made 
of bamboo with pins projecting through the 
bottom to scratch the soil and collect roots of 
previous crops. This operation is carried on 
numerous times during the winter and spring 
months. 

Sowing continues from February to June, 
the exact date depending upon the variety 
that is grown. Since jute seed is small it 
may be drilled or sown broadcast. After 
sowing, the ground is harrowed lightly, after 
which it is slightly compacted by drawing a 
light log of wood or a bamboo ladder over it. 
In a normal season the plant will reach ma- 
turity in about four months. Then comes the 
period of harvest, after which the fibre is se- 
parated from the stalk by being immersed in 
water from 8 to 30 days, the exact length of 
the period being influenced by the environ- 
mental conditions of the district in which the 
operation isperfoimed. The low mineral con- 
tent of the water in the region east of the 
Lower Brahmaputra facilitates retting. 
When the last layers may be easily separated 
from the core of the plant, the work of steep- 
ing ceases and the process of stripping begins. 

Jute manufactures. — Jute fibre was practi- 
cally unknown to Europe and America a 
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hundred years ago. but it has been used in 
India for centuries in tho 'making of cord, 
twine, and various coarse fabrics. There, 
also, the gunny sack was first produced by 
hand looms. In 1822 some fibre was sent, to 
Dundee. Scotland, now tho western home of 
the jute industry. At t hat time Dundee was 
a comparatively important textile manufac- 
turing centre of flax and hemp : and tho same 
machinery could bo used in the manufaturo 
of this longer and coarser fibre. Dundee 
exports large quantities of gunny sacks to 
various portions of the world : to the coffee 
districts of Brazil ; to the wheat fields of the 
United States and Argentina: to tho w>ool- 
producing areas of Australia: to the sugar- 
fields of Cuba ; and to the quebracho area of 
the Gran Chaco of Argentina. 

Within recent years Calcutta has become 
one of the nroi 1 important centres of jute 
manufacture. Formerly an exporter mainly 
of raw r jute, Calutta is today exporting manu- 
factured jute in increasing quantities. Atten- 
tion was directed b}- the British to the 
possibilities of manufacturing jute goods by 
machinery in India, and in 1858 a small con- 
signment of machinery was dispatched to 
Calcutta. Development of the industry, 
however, w-as slow, owing to the fact that it 
was difficult to induce the Indians to remain 
inside the factories during the period of 
training, and it was equally difficult to keep 
the tiained operatives constantly employed. 
Yet this industry increased so that at present 
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exports of jute manufactures exceed thoso of 
the raw material. 

The Middle Ganges region. — Like . the 
Lower Ganges-Brahniaputra region, the land 
embracing the middle part of the Ganges 
Valley has alluvial soils, abundant rainfall, and 
a dense population engaged chiefly in agri- 
cultural production. Yet there arc differences 
between these two regions of India. Thus, 
the altitude of the Middle Ganges region is 
higher, and its relief is greater than that of 
its neighbour farther down stream. The 
drainage is therefore better, and the soils are 
less waterlogged. Drier soils make possible 
a greater variety of crops. 

Drier soils are realized not only because 
of the greater relief and better drainage, but 
because the rainfall of this region is also less 
than that of the Lower Ganges. Thus Patna 
receives 38 inches of rain from Juno to Sept- 
ember, whereas Calcutta gets an average of 
46 inches during the same period. This is 
due to the fact that the Ganges plains derive 
their rainfall mainly from the Bengal branch 
of the monsoon, the winds sweeping up the 
Ganges Valley. The total amount therefore 
decreases with distance from the Bay of 
Bengal. 

Irrigation. — Relief, rainfall, and the types 
of crops grops grown combine to determine 
the irrigation system. Although this region 
is higher above sea level than the Lower 
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Ganges-Bralimaputra region, the ground- 
water level is so near the surface over most 
of the area that the well system of irrigation 
is facilitated. In addition, the rainfall is so 
abundant that irrigation waters are needed 
•only as a supplement to the normal amount. 
Lowland rice, the most widely cultivated 
crop, can stand an abundance of water ; but 
crops grown during the winter half-year, or 
the dry season, require an artificial water 
supply. Thus the high water table, the rain- 
fall regime, and the crops that are grown 
combine to make irrigation by means of wells 
the logical practice. 

Agriculture, — As in the Lower Ganges- 
Brakmaputra region, rice is the most widely 
cultivated crop and the most important kind 
•of food. In addition, this region produces 
large quantities of flax seed, sugar cane, 
Indian corn, and barley. Moreover, wheat 
production begins in the lower portion of this 
region and increases in importance with 
distance up the Ganges Valley. Here rice 
and corn are summer (kharif) crops ; whereas 
barley, wheat, and flax are grown during 
the winter season (rabi crops). Sugar, on 
the other hand, frequently grows for more 
than twelve months — a condition made possi- 
ble by the low latitude climate of this 
region. 

Flax. — In India flax is grown almost' ex- 
clusively for seed, and in the production of 
flax for seed, India ranks fourth among the 
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nations of the world..* As a producer of flax- 
seed two Indian regions are of major import- 
ance — the Middle Ganges and the region of 
the Central Provinces. In the Middle Ganges 
region flax production is favoured by a number 
of factors, chief among which are alluvial 
soils, abundance of cheap labour, and the large 
demand for oil. 

Flax is one of a group of oil seeds, includ- 
ing rape, mustard, and sesame, grown for 
cooking and lighting oils. In India much of 
the crop is grown in admixture with these 
other crops. The local demand for this com- 
modity is very high. 

The low latitude location of this region 
enables the Indian peasant (ryot) to grow flax 
the year round. The common practice, how- 
ever. is to sow the crop in October or Novem- 
ber. It grows during the dry season and is 
harvested in March or April, before the begin- 
ning of the monsoon rains. 

Sugar. — In normal years India ranks 
seconchouLyAp Cuba in the production of cane 
■Sugar, f Although the crop is grown through- 
out most of peninsular India, the Middle and 
_ Upper Ganges regions are the chief producers. 

A) The fertile alluvial soils, the high tempera- 

\; „ 

♦In the production of flax seed India is normally surpas- 
sed only by Argentina, Russia, and the United States. 

fin 1928 and 1929 Java surpassed India in cane sugar 
production ; Yet during the greater patt of the last few 
decades India has been second only to Cuba in the produc- 
tion of this commodity. 
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tures throughout the yoai’, tho ab undance of 
rainfall during' the'summer mon soon, irriga- 
ition'ih winter, and the dense agricultural 
pcTpIdauon are factors to which production 
has adjusted itself in this part of India. Here 
sugar cane, planted during the dry season, 
usually February to April, is irrigated by 
means of wells and canals, and is harvested 
from ten to fifteen months after the time of 
planting. Owing to the dense population 
most of the crop is consumed at home in the 
form of gur, a low grade of soft brown sugar. 
In addition. India must import sugar in large 
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quantities. The average annual importation 
of sugar amounted to lis. 1GO,000,UOO during 
the period 11)28-1933. 

Com. — India ranks among the ten leading 
corn-producing nations of the world, ret 
the local importance of the crop is small, 
since it occupies less than three per cent of 
the cropped land of the country. The greater 
part of the crop is consumed at home, very 
little entering the export trade. 

The Middle G-angos region is one of two 
major producers of com, the other being the 



Fig 16 —The geogrnph’cat distribution oi India's barley acreage. 
The Middle Ganges region constitutes the chiet area of production. 
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Punjab (Fig. 1(3). Throughout, this entire 
area corn is grown as a summer (kharif) crop, 
especially on well drained land, since soggy 
or waterlogged soils cause root rot. 

Barley. — As a producer of barley. India 
is one of the most important countries in 
the world, the average annual production 
tion for a recent ten year period (1920-1030) 
being 128.000.000 bushels. In the production 
of this commodity the Middle Ganges region 
is the most important area in India (Fig. 17). 
Here barley, like wheat, is grown during the 
winter half-year. It is consumed chiefly at 
home as a food for man and a feed for 
animals. 

Benares the chief city of the Middle Ganges 
region. — The Gangetie Plain contains but few 
large cities. The lower part of the plain has 
its Calcutta ; the Middle Ganges has Benares, 
the Holy city of the Hindus. It is one of the 
most ancient cities in the world. Sakya 
Muni, the Buddha, came here from Gaya in 
the sixth century B. C.. and in the soventu 
century Benares contained 30 Buddha monas- 
teries. But Hinduism has now supplanted 
Buddhism, and the Brahman fills the place 
of the monk. 

As seen from the river, Benares presents 
a scene of great picturesqueness and grandeur. 
The Ganges here forms a great sweep of 
about four miles in length. Situated on the 
northern, outer bank of the river, Benares 
not only serves as a trade and manufacturing 
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centre but also as a centre of major social 
prominence. The bank of the river is entirely 
lined with stones, and there are many fine 
ghats or landing-places built by pious devo- 
tees. These are generally crowded with 
bathers and worshippers, who come from all 
' sections of India to wash away their sins in 
the sacred waters of the Granges. 

The manufactures of the city fall far short, 
of supplying the needs of the local territory. 
Large industrial establishments are practi- 
cally lacking, and industry is confined chiefly 
to the cottage and workshop. The making 
of gold and silver thread, gold filigree work, 
German-silver work, embossed vessels, and 
lacquered toys are among the important types 
of industry. The brass work for which Benares 
was famous in former years has greatly 
degenerated. 

The wheat region of the Upper Ganges. — 
As has been stated, precipitation decreases 
with distance up the Ganges Y alley. In 

addition, the rainfall becomes more unreliable 
both as to amount and time of occurrence. 
The Upper Ganges region therefore requires 
a more constant supply of water for irriga- 
tion. To obtain such a supply, canals have 
been dug and extended to many parts of the 
region. Well irrigation merely supplemented 
the rainfall in the region of the Middle 
Ganges, whereas the drier area of the Upper 
Ganges must depend almost, entirely upon 
an artificial water supply, which is best 



Agricultural Production in India 39 


secured bv means of canals. 

The chief crops. — Like the Middle Ganges 
region, this area produces a number of crops, 
the most important being wheat, sorghums, 
barley, rice, sugar cane, gram, and maize. 
"Wheat and the grain sorghums, (jowar and 
bajra) increase and rice decreases in relative 
importance with distance up the Ganges 
Valiev. "Wheat, production is extensive agri- 
culture and. compared with lowland rice, 
yields loss per acre. The population here is 
snarser than it is farther down the Ganges 
Valley. 

The Punjab. — The Punjab takes its name 
from the five rivers (Indins. Chenab, Jhelum, 
Ravi, and Sutlej) which water this area. 
Tliis division of India comprises a large 
area of land, embracing the Province of 
Punjab and 34 native states. The British 
Crown-owned area contains 97,209 square 
miles and the remaining 36,532 square 
miles are under the rule of native princes. 
The combined area of Punjab is therefore 
larger than the British Isles. The native 
states vary greatly is size, ranging from 
Bahawalpur, with an area of 15,000 square 
miles, to little Darkoti. with 8 square miles. 

Use of the land. — Of the total area in the 
Punjab, approximately 42,000 squre miles 
constitute cropped land. An additional 29,000 
square miles consist of arable waste or fallow, 
the remaining land being chiefly non-arable 
waste — mainly stone land, rugged land, and 
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river beds. Of the cultivated land the- 
greater part is given to wheat, pulse, millets, 
sorghums, and cotton 7 " 

Largest irrigated area in India. — The Punjab 
contains more irrigated land than any other 
political division of India. In this region 
approximately 14.000.U00 acres consist of 
irrigated land, the larger part (0.000,000) 
being irrigated by means oE canal s/’f The 
canal system, which had its beginning with 
the early Mohammedan rulers, is one of the 
finest in the world. These ancient, canals have 
been modernized and further extended in 
recent years, and still other canals have been 
dug recently. One of the largest of these is 
the Sutlej Valley irrigation project, which 
furnishes water for b, 000.000 acres of land. 

Until recent years, work on irrigation 
projects was performed almost entirely by 
hand. But it has been found that the use of 
machinery is more economical in spite of low 
labour costs. In addition, the work can be 
pushed to completion even when the thermo- 
meter reaches 120° P. as it sometimes does 
during the '’hot season'’ (April to June). 

Irrigation works in the Punjab have re- 
sulted in the opening to cultivation of large 


*Foreign Crops and Markets (June 18, 192S), Washing- 
ton, D. C. p. 925. 

|Of the total amount of irrigated land, only 34,000 acres 
arc found in the Punjab States, the remainder being located 
in the Province of Punjab. 
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areas of relatively unleached. fertile soils 
which had hitherto been unsuitable for agri- 
cultural development because of the lack of 
water. Such irrigation projects have resulted 
in the development of what are known as 
canal colonies. The results may be gauged 
from the fact that Lyallpur. the capital of 
the upper Chenab colon}', now has a large 
export trade, and the population of the area 
of which it is the centre increased from 8,000 
to 979,000 in the course of 15 years (1915- 
1930)* 

Agriculture chief source of wealth. — Agri- 
culture is the chief source of income for the 
25.000.000 people living in the Punjab. Crop 
yields, due to the excellent canal system 
made possible by the “five rivers" which 
spread through the area, are generally bounti- 
ful, notwithstanding the deficiency of rainfall. 
As in other parts of India, the year-round 
growing season makes it possible to produce 
crops in winter as well as in summer. Sum- 
mer (kliarif) crops consist of millet, maize, 
rice, pulses (beans, peas) cotton, and sugar 
cane ; whereas wheat, barley, oil seeds, and 
gram constitute the chief crops grown during 
the winter half year. 

The most important wheat region of India — 
Wheat is one of the widely grown crops of 
India, being surpassed in acreage onh* by 


*Trade Information Bulletin (April, 1926), Washington, 

D. C., p. 17. 
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rice and the Indian millets (Fig. 11). More- 
over, India is one of the leading wheat pro- 
ducing counti’ies of the world, being surpass- 
ed only by the United States, Russia, Canada. 
and China. The production of this commo- 
dity is concentrated mainly in the northwest- 
ern part of India, approximately one-third 
of the total India acreage (10,000,000 acres) 
being found in the Punjab (Fig. 18). 

In this region a considerable part of the 
wheat area is irrigated and is, therefore, less 
subject to the fluctuations caused, by lack of 
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rain. Where irrigation is not used, a drought 
almost inevitably occurs to cause a failure oi 
the wheat crop in some part of the country. 
•On irrigated land the wheat yields approxi- 
mately 10 bushels per acre, whereas non-i irri- 
gated laud yields 30 to 50 per cent less. The 
yield is therefore low as compared with that 
of many other wheat-producing countries. 

Although India is one of the major wheat 
exporting countries in the world, this market 
is not to be depended upon. In some 3 ’ears 
the country may have no exportable surplus, 
whereas in other years it may exceed 
80,000,000 bushels. Such fluctuations attest 
the variations in precipitation. When a short- 
age occurs it is generally necessary for the 
government to prohibit the export of wheat 
and sometimes even to regulate prices within 
the country. 

In the world market, Indian wheat has 
the advantage of being harvested in the early 
spring, and it is therefore available at the 
time when supplies are running low in North 
America and Argentina. Ninet} 7 per cent of 
the wheat exported reaches the world market 
through Karachi, the only major port serving 
the Punjab wheat district.* 

Other crops — The other major crops of the 
Punjab include the sorghums, millets, gram, 
and cotton. The sorghums and millets con- 


-Trade Information ’Bulletin , No. 397 Washington, 
D. G, p. 11. 
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situte subsistence crops, whereas cotton is 
one of the important cash crops of this region- 
Some of the cotton, however, is retained at 
home as raw material for local industries. 

Agriculture versus manufacturing in the 
Punjab. — Agriculture const! tues the mainstay 
of the Punjab, yet an important manufactur- 
ing industry has also been developed. Here 
modern or semi-modern factories and cottage 
industries flourish side by side. In some 
centers, especially Amristar and Gurdaspur. 
prosperous woolen factories and cotton wear- 
ing plants give employment to man}' thou- 
sands of villages. The raw cotton is obtained 
from both the local area and the adjacent pas- 
toral highland areas. 

The northern mountain region. — The nor- 
thern mountain region embraces the high 
Himalayas and their foothills. In this region 
the southern slopes of the mountains present 
altitude zones of considerable cultural and 
economic significance. These slopes show 
stratified zones of tropical, semi-tropical, tem- 
perate and arctic climate, to which plant, 
animals, and human life conform. In fact, a 
journey up these mountain slopes to a height 
of 20,000 feet or more corresponds climati- 
cally to a trip from the tropics to arctic 
areas* 

*Since there is a decrease of S^F. for every 1,000 feet 
increase in altitude, it is a relatively simple task to calculate 
the difference in temperature between various zones located 
in the Himalayas and that of the Indo-Ganeetic Plain to the 
south. 
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Human adjustments to environment. — Hu- 
man activities in the northern mountain 
region are varied, and attest the diversity in 
environment from place to place. But agri- 
cultural activities predominate. Upland rice 
and tea are produced on small patches of 
cleared land. Parts of these mountains con- 
stitute some of the best hunting grounds in 
the world. In other parts valuable trees, 
especially teak and sal. are exploited and 
sent to the adjacent and essentially treeless 
Grangetic Plain. But above all, from the 
standpoint of European control of India, this 
mountainous region serves as a place of refuge 
from the intense heat and enervating concb- 
tions of the Gangetic Plain to the south. 
Hill stations have been established to vs inch 
people and government move during the most 
oppressive time of the ye art' 

In many parts of this northern region of 
India pastoral activities are yell developed. 
Livestock products such as skins, hides, wool, 
and hair have long been important ex- 
ports. 

The Sind: A region of inundation irriga- 
tion. — Bounded on the west and north 33 mo- 
untain ranges, on the south by the Arabian 
Sea, and on the east by the Thar Desert, Sind 
owes its "present-day significance mainly to 
the life-giving waters of the Indus waters 
that come chiefly from the Punjab to the 

*Holdich, T. H. : India, D. Appleton and Company, 
New York, 1905, p. 125. 
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north. Upon this river depends the agricul- 
tural life of: the Province o£ Sind. By over- 
flowing its banks year after year, and spread- 
ing silt over the surrounding country, the 
Indus has brought into existence the fertile 



Fig. 19. Karachi, a desert station in Sind, India. 
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alluvial lands comprising a largo part of tins 
division of India. 

Climatically, Sind is a desort with an ave- 
rage rainfall of only 5. a inches annually, the 
greater part coming during the time o 
summer moonsoon (Fig. I'.')- The vegetation 
is extremely sparse, and consists mainly of 
xerophytic t\‘pos (drought-tolerant), which 
enable only widespread pastoral ] ursitits 
■where irrigation waters are lacking. The 
small rainfall has caused but little washing 
and leaching of the essential mineral plant 
foods and lime, and crops yield abundantly 
in the irrigated districts. 

Inundation irrigation. — The Indus River has 
regular seasonal fluctuations in its surface 
level. At Sukkur, located 350 miles from the 
sea. there is a maximum rise in flood season of 
about 20 feet over the lowest, during the 
period of winter monsoon. At Kolri, situat- 
ed 120 'miles from the sea, there is a rise of 
17 feet. The course of the Indus is along the 
top of a ridge, the land on either side sloping 
away from the river to lower levels. In the 
irrigated part of Sind Province the average 
slope of the land is in the direction parallecl 
to the river. For centuries Sind farmers have 
taken advantage of the slope of the river and 
the slope of the land away from the river by 
excavating canals to carry water to their 
land. 

A moderately high river, sufficient to give 
flow irrigation to some lands and lift it to a 
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much larger area, may be expected in some 
years to last three or four months, beginning 
with June — so as to permit the growth of the 
hot-weather crops. The canals designed to 
work under these conditions are known as 
•‘inundation canals,” of which type the British 
have made several new ones. 


The inundation canals, however, are closed 
and useless, except when the river is high, 
for approximately four months each year. 
For the remainder of the year no cultivation 
is possible in areas served by these canals, 
except by deep wells and crops grown with- 
out watering, the land having been flooded 
deeply before cultivation.* 

Agriculture the chief source of wealth. — In 
the Province of Sind agriculture is the chief 
source of wealth. Half the total area of 
30,000.000 acres consists of cultivable soil and 
more than 50 per cent of the total population 
of 3,500,000 depends directly upon 'the land 
for existence. Rice, millets, cotton, and 
wheat are the principal crops. Only irriga- 
tion enables the production of rice in this 
desert area, and the other cj ops are also dir- f 
ectly dependent upon the irrigating water. 
This dependence, however, varies with the ' 
precipitation. Thus, in years of copius rain- 
fall more than 70 per cent of all crops is” 
raised by irrigation, and in years of low 


Adoted from Sabine, E. Gr. : "Lloyd (Sukkar) Bamg< 
and Canals Project.” Commerce Reports (Sep. 20 1924) 
Washington, D. C., pp- 7S6-86. ' V 
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rainfall approximately 99 per cent. 

The desert : a region of pastoral nomadism. — 
This region, commonly called the Thar, gets 
less than 10 inches of rain a year. The low 
rainfall is duo to a combination of factors. 
During the summer months northwest India 
constitutes a low pressure centre, which, by 
reason of its location, gets but little rain. 
"Winds blow into such a centro from all direc- 
tions. Those which blow from the northwest 
move from higher (colder) to lower (warmer) 
levels as well as from dry lands, and therefore 
will absorb rather than precipitate moisture. 
On the east, north, and northeast the inflow 
consists of air which has lost its moisture 
during its passage up the Ganges Valley. 
"When this ah descends into the Punjab it is 
dried still more. Even the inflow from the 
Arabian Sea to the west does not bring the 
rainfall which a casual glance at the map of 
this part of India might suggest. The air 
over the northern part of the Arabian Sea is 
by no means saturated with moisture, since it 
has mingled with the dry air of the lands to 
the north and west.* 

Pastoral nomadism. — In this region of 
India, pastoral nomadism constitutes the 
most widespread economic adjustment. Here 
the nomadic groups are far-reaching, travelling 
from place to place in search of pasture fox 
their livestock. During periods of extreme 

* Kendrew W. G. : The Climates of the Continents. 
The Clarendon Press, Oxford, 1922, pp. 114-15. 

4 
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aridity even the hardy desert plants wither, 
and the nomad as well as his stock face 
starvation. Under such conditions the only 
thing that occurs to him is to plunder, Tims 
he makes raids upon neighbouring tribes and 
oases. The people of this part of India have 
indeed always been militaristic in character. 

The rugged wheat and sorghum lands of 
north central India. — This region is bounded on 
the north by the Upper Ganges region and 
on the west by the Thar Desert. Unlike the 
desert, it has a moderate!}' abundant preci- 
pitation, and some crops are grown even 
without the aid of irrigation. Here wheat, 
jowar, bajra, and rice are the chief crops as is 
the case also in the Upper Ganges region. 
But unlike the latter area, the crops are 
grown on relatively rugged topography. 
Agricultural practices therefore differ from 
those in the Indo-Gangetic Plain. Canal 
irrigation, which attains maximum develop- 
ment on the plains areas to the north, is dis- 
placed in major part by tank irrigation. 

The Deccan : India’s chief cotton producing 
region. — India is surpassed only by the United 
States in the production of cotton, a position 
that it has held for many years. The greater 
part of this Indian cotton is grown on the 
rolling upland of the Deccan, a land of light 
and irregular rainfall (Pig. 20). The impor- 
tance of this area as a cotton producer 
has been a major factor in making Bom- 
bay, a centre located west of this region. 
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the principal cotton-manufacturing city of 
India. 



Fig. 20. The geographical dlslribntion ol India’s cotton acreage. 
Average annua! acreage lor the period 1928-1930. 


Cotton production related to climate.— The 
rainfall of the Deccan of India is uncertain. 
Years of plenty are followed by years of 
dearth, and drought frequently injures the 
crop. The solution to this problem in many 
areas would be to build a more extensive 
system of irrigation, especially by means of 
canals. Large parts of the Deccan are so 
rugged that canal irrigation would be an 
unprofitable enterprise. In some such areas. 
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however, tank irrigation has boon developed 
(Fig. 8). . . . 

The rainfall of the Deccan is not only 
irregular, but it is also concentrated mainly 
in the summer season. The period of cotton 
production is therefore narrowly limited, 
especially where irrigation is but little prac- 
ticed or where irrigation is utilized in the 
production of other crops. Under such condi- 
tions the Indian cotton production has been 
confined largely to the poorer grades or short- 
staple varieties, which are better suited than 
long-staple cotton to the short period of rain- 
fall. 

Cotton production and soils. — The most 
important part of the cotton-producing region 
of India is sometimes called the Black Earth 
Belt. The name is derived from the soil 
colour, which has resulted from the decom- 
position of the basaltic rocks which cover 
about 200.000 square miles of peninsular 
India. This black soil is very fertile, espe- 
cially considering- its tropical location, and 
remains productive although cropped for hun- 
dreds of years. A peculiar character which 
renders it of much value in the dry climate 
of this area is its remarkable tenacity of mois- 
ture. Instead of allowing the rain "to drain 
away, it becomes a tenacious mud during the 
wet season. 

Transportation as related to cotton produc- 
tion. — Although many roads and railroads 
extend from Bombay into this cotton produc- 
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ing area, there is considerable room for 
improvement. Much had been done by the 
British Government to develop the transpor- 
tation in the interior of India. In fact, India 
has about four times as many miles of railroad 
as has China, but much of the land still lacks 
suitable communication with world and sec- 
tional trade. Numerous roads have been built 
to the railway lines, but these are often in 
poor condition, frequently being impassable 
after rains. 

The future of cotton production. — The 
future development of India’s cotton industry 
depends mainly upon the production of more 
lint per acre and not upon the expansion of 
the cotton acreage. Although India is the 
second largest cotton producing country in 
the world, its per acre production is extremely 
low, being only 83 jjounds per acre in 1930. 
Since raw cotton is normally the leading item 
Of India’s export trade, an increase in the 
production of this commodity, especially when 
the increase is associated with production at 
lower cost, would enable the Indian people to 
obtain from abroad additional economic goods 
that are lacking within the country. Yet 
India is one of the most feared competitors in 
the production of cotton, mainly because of 
the cheap labour. 

Grain sorghums and millets. — Although cot- 
ton is widely grown in the Deccan of India, 
the grain sorghums and millets occupy a 
larger acreage and constitute the grains upon 
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which the people of this region depend for 
food as well as feed. Unlike the western, and 
eastern coasts and the Ganges Valley, this 
interior part of peni nsular India grows but 
little rice, the grain sorghums and. millets 
taking the place of rice in the agricultural 
economy of the region. 

In the northern part of the Deccan, jowar 
and bajra constitute the chief grains. These 
grains yield most abundantly on the more 
fertile soils of this area. But farther south, 
especially in the southern part of the Deccan, 
rainfall is more erratic, the soils more sterile, 
and the percentage of uncultivated land in- 
creases. In this part of the Deccan, ragi, or 
Indian millet, is the chief grain, since it grows 
better than jowar or bajra on soils that are 
slightly sterile. It also keeps well, but it is 
not considered as palatable as the other 
grains. 

Irregular crop production and famines.- — In 
this part of India the rainfall is unreliable, 
years of abundant precipitation being fol- 
lowed by years of dearth. In some areas, 
especially where a dense population dej>ends 
upon the harvest of the summer season, even 
a slight deficiency of rainfall may cause very 
severe famines. 

Man is unable to control rainfall, but he 
can provide measures which reduce the liabi- 
lity of a region to'faihine. Chief among these 
measures are ‘.^promotion of railways ; exten- 
sion of irrigation ; reclamation of waste land ; 
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introduction of agricultural improvements, 
such as proper crops and crop rotations : emi- 
gration ; and, where necessary, revision of 
the local revenue or rent systems. 



Fig. 21. — Thn geographical distribution o! the tea acreage of India 
for the period 1927-1930. Note the concentration of production In 
the hill region ol southern India and the northeastern highland re- 
gion. 

The hill region of southern India. — In the 

extreme southern part of India, between the 
Eastern and Western Ghats, the rolling land 
-of the Deccan Plateau gives way to a series 
■of large hills which have become commercially 
important through their xoroduction of tea and 
coffee, Here the Nilgiris, Anaimali, and Gar- 
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damon Hills together constitute the second 
most important tea-producing region of India 
(Pig. 21) and the only major coffee-producing 
district. 

A glace at the map would seem to indicate 
that the chief tea districts of southern India 
extend over the western escarpment of the 
Ghats. A detailed survey, however, discloses 
the fact that these districts are located mainly 
east of the Ghats upon the hills of the less 
steeply inclined slopes of the dissected table- 
land. 

The environment of the hill region of 
southern India favours the production of grain 
sorghums and millets for domestic food and 
feed and tea for export. This area receives 
heavy rainfall from the western or Arabian 
Sea branch of the Indian monsoon, which, 
after flowing for thousands of miles over- 
warm tropical seas, impinges upon the preci- 
pitous Ghats, where the rainfall reaches 100 
to 150 inches a year. Farther east the preci- 
pitation decreases. The entire southern part 
of India is favoured by nearness to the equator 
(9° to 12° N. latitude), and therefore receives 
a moderately uniform rainfall throughout the 
year, the dry season being reduced to only 
three months. Moreover, in these low lati- 
tudes the temperatures are high throughout 
the year, which in combination with abundant 
precipitation, favour the production of tea. 
Since the tea plant knows no dormant period 
but continues to flush throughout the entire 
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year, picking goes on continuously at intervals 
of 7 to 14 clays. The number of pickings, 
however, is affected by the elevation of the 
plantations. In general this part of India 
has a marked advantage over northeastern In- 
dia, since the latter area has a cool season (3 to 
4 months) during which leaf growth practically 
ceases. In both regions, slope wash and 
gullying are serious problems on many of the 
the estates. Terracing is practiced in some 
districts. Other methods include the plant- 
ing of voer crops and trenching the steeper 
hillsides at right angles to the slopes.* 

From the standpoint of quality the tea of 
southern India differs from that of the north- 
eastern districts (Assam and Bengal high- 
lands). On the whole, the tea from this part 
of India is not of such fine quality as that 
from the north-eastern tea districts of the 
country. Most of it should be considered of 
medium grade. But in the higher slope lands 
of the Nilgiri Hills some of the tea is compar- 
able in quality to the better teas of Ceylon.f 

The rugged west coasts region. — In this part 
of India the "Western, Ghats descend abruptly 
to the narrow Malabar coastal plain. This 
entire area — western slopes of the Ghats and 
the Malabar coastal plain — receives the direct 


* Trewartha, Glenn T. : “ The Tea Crop," The Journal' 
of Geography, Vol. XXVJLII (1929), p. 7. 

t Ibid. 
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influence of the southwest monsoon, and if 
therefore well-watered during the summer 



Fig. 22.--Average monthly tempcratnre and rainfall records nt 
Calient, located la the west coast region of India. - 


•season. In fact, the southern part of this area 
receives from 100 to 150 inches of rain per 1 ‘ 
•annum (Figs. 22 and 28). - f 
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In tins area of nigged highland slopes and 
narrow coastal plain but little of the land is 
undey cultivation, the non-cultivated area 



Jig. 23.— Average monthly temperature and rainfall -record at Bombay. 
Note the concentration oi precipitation daring summer. 

being devoted mainly to forests. The abund- 
ance of moisture favours the production of rice 
as’ the chief cultivated crop. In fact, from 60 
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to 100 por c-cnt of the cropped area is given 
to this cereal. 

The secondary and cash crops grown in 
the rugged west coast region are distinctive. 
•Just as the Lower Ganges-Brahmaputra re- 
gion has jute for its secondary or cash crop and 
the Deccan has its. cotton, so this region has 
its spices, rubber, and some tea. It was to 
this western coast of India that the Portu- 
guese sailed even as early as tlio first part of 
the sixteenth century to obtain the spices that 
were eagerly sought by the peoples of Europe. 
Here also some rubber plantations — the only 
ones in peninsular India — have been estab- 
lished, but the industry has not yet attained 
great importance. In the production of rub- 
ber this region is at a disadvantage compared 
with other eastern rubber-producing countries 
because of a rather severe rainy season and 
the marked check to vegetative development 
during the winter half-year, when practically 
no rain falls. A superabundance of rain, 
when associated with high temperatures, 
stimulates the spread of leaf disease in the 
rubber trees.* 


The east coast region of “ winter ” rains — 
u peninsular India the land slopes gradually 
eastward and the longer rivers pour their 
water into the Bay of Bengal. In the eastern 
l )art ot ttus avea are found the Eastern Ghats, 


* Figart, M. 
British India, 

p. 800 . 


,* * Plantation Rubber Industry in 
i.ommtrct Reports (Sept. 29 , 1924 ), 
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which are much lower and descend by gentlei 
gradients to the coastal lowlands than do tn 
mountains near the west coast of India. 1 \ 
the west coast region is hilly and highly is 
sected. whereas the east coast region 
rolling, extremely precipitous slopes bem & 
exception rather than the rule. 

These two coastal regions of India di ®r 
not only in the character of tneir reh< f 
also in amount and distribution of then lain 
fall. In the west coast region the ™intaii is 
■approximately twice as heavy as 1 is 
area of the opposite coast. In additio . 
former area it is concentrated main y , 

summer season, whereas ram m the. 
region falls not only during summer 
•during the period of winter mon ( °' 
24). In this eastern region, lainfeH 

associated with the movement of an p 

from the northeast over the Bay of & q 
H oisture-laden winds therefore imi © P 
the slopes of the Eastern Ghats a ^ d / 0 ^’ of 
of their moisture in passing over 1 
India. ' . 

Like the west coast region this 
important producer of rice, wh cerea l. 
more cultivated land than any however 
In tire production ol this commo,W,y, SS 

irrigation is more " ,ld f7, IJmallCT amount ol 
coast region because of the sma ' ei wes t coast 
rainfall. As has been stated, th p 

region of India produces secondary oiops^^ 

as rubber, spices, and tea , tn 
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region of “winter” rain produces grain' 
sorghums and Indian millet — crops that are , 


rig. 24.— Average monthly temperature rainlall records at Madras, 
India. Mote the striking concentration oi precipitation daring the 
tall and the early part ol the winter season. 



better able to grow in areas that have only a 
small to moderately abundant rainfall. 
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The east coast region of “ summer ” rain : — 
The eastern coast of India in the latitude of 
16* N. changes its direction from approxi- 
mately due south-north to southwest-north- 
east. The part of this coast located north of 
the sixteenth parallel therefore lies along the 
path of the winter (northeast) monsoon. 
Thus, air currents passing from the northeast 
across the Bay of Bengal during the winter 
season flow along the coast and yield but little 
moisture to the adjacent land. On the other 
hand, this region receives its greatest rainfall 
during the season of summer monsoon. 

The crops grown in this region include not 
only rice, but also jowar, bajra. and ragi. 
Over large areas more cultivated land is 
given to the sorghums and Indian millets 
than to rice. 

The Bihar and Orissa rice region. — Located 
north of the east coast region of ' summer 
rain and south of the lower and middle parts 
of the Ganges Valley, the Bihar and Orissa 
rice region ' occupies an area of rolling topo- 
graphy. In this region the rainfall is moder- 
ately abundant (30-45 inches a year) and 
comes during the period of summer monsoon- 

In a large part of this region rice covers 
from 40 to 60 per cent of the cultivated land, 
and it is the most important crop for the 
region as a whole (Fig. 9). Other important 
crops include flax, the grain sorghums, and 
1 Indian millet. 
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The tea and rice producing highlands and 
basins of north-eastern India. — North and cast 
of the power Ganges-Brahmaputra region, 
level low’land gives way to highland slopes, 
whore only a small percentage of the land is 
given to crops. In tins area the rainfall of 
the summer monsoon is abundant. In fact, a 
part of this area— the southern slopes of the 
Ivhasia Hills — has the largest rainfall ever to 
be recorded. Under such conditions of abund- 
ant rainfall, erosion is severe : and slopes 
lacking in forest cover are quickly washed 
away. Much land therefore remains in forest, 
and here some of the trees, especially teak 
and sal. have become commercially important. 
On the steep slopes the cultivated area is 
narrowly limited to small patches of land 
surrounded by monsoon forest. Only in the 
larger basins of this part of India are the 
areas of cropped land continuous. 

One of these basins — the upper Brahma- 
putra — has the distinction of being the world’s 
greatest tea district. In this district 586 tea 
estates cover approximately 2GS.000 acres of 
land. Located largely in the upper part of 
the valley, the major tea-producing districts 
include Lakinpur, Darrang, and Sibsagar. In 
these areas most of the tea plantations are 
found at low altitudes. In fact, they occupy 
the level and rolling areas rather than the 
steep slopes, although some of the tea planta- 
tions are still found on the lower slopes of the 
hills. In this region of abundant precipitat- 
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ion, soil erosion is a major problem on the 
steep slopes, and widespread clearing of the 
forests is. therefore, not. advisable. Thus the 
tea estates have tended to gravitate toward 
the lowlands from the higher slopes, which 
wore occupied during the early period of tea 
planting in this part of India.* 

In this region the monsoon rainfall is 
heavy and the summers are long, hot, and 
humid. As a result the growth of tea is rapid 
and tho tea bushes may be picked from twelve 
to sixteen times during the wet season. This 
picking is done mainly by female coolies, who 
pick only the bud and two youngest loaves 
when tea of delicate quality is desired. But 
if quantity of yield is of chief significance, a 
greater number of larger leaves are picked.f 

Agricultural production in Burma. — Burma 
contrasts strikingly with India proper in va- 
rious ways. In passing from India into Burma 
the traveller feels that he has bid farewell to 
the Aryan and begins to recognize tho Mon- 
gol. Burma, in fact, is part of the peninsula <■ 
of Indo-China just as Baluchistan is part of 
the dry Iranian Plateau located northwest of 
India. Not only is the population of Burma 
different racially from that of India, but the 
density per square mile is much less. It is 

* Trewartha, Glenn T. ; " The Tea Crop, ” The Journal 
of Geography, Vol. XXVIII (1992), p. S. 

t Ibid., p. 9. 
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mainly because of this lower density of popu- 
lation that Burma lias a largo surplus of vice 
for export., whereas in general the rice of 
India proper does not go beyond the limits of 
the domestic market. 

Agriculture as related to relief and climate of 
Burma.— Like other parts of the peninsula of 
Indo-China, Burma contains a series of north- 
south trending highlands which very mark- 
edly affect the distribution of its climatic 
types, agricultural land, and population. The 
agricultural areas conform in general to a 
linear pattern, in which the more productive 
land is found mainly in the valleys. Where 
the north-south trending ridges are exposed 
to the southwest monsoon, an abundant rain- 
fall is experienced on the windward slopes. 
Such areas remain chiefty in forest, the culti- 
vated laud being given to rice The leeward 
slopes and mtermontano valleys, on the 
other hand, receive less rainfall and are there- 
fore characterized by a different natural and 
cultural landscape. The effects of being 
' located in tlio rain shadow of the southwest 
monsoon are clearly reflected in the middle 
part, of the Irrawaddy Valley, where the 
native vegetation is distinctive, and a large 
part of the land is under the cultivation not. 
only of rice but a variety of crops. 

The tugged coastal region of Arakan — The 
Aralcan coastal region is located southeast of 
the Lower Ganges Valley, but it differs mark- 
edly from the latter in containing but little 
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level land. Here exposure to the southwest 
monsoon lias resulted in an abundance of 
rainfall, which in combination with rugged 
relief and narrowly limited level land, explain 
why a major part of the area is forest cov- 
ered. 


Cultivated land is found mainly m the 
alluvial flood plains, the area of which com- 
prises only approximately 1- per cent of the 
total land surface of this region. More than 
80 per cent of the cultivated land is devoted 
to lowland rice. The cultural landscape of 
these alluvial areas reflects a dendritic pat- 
tern in which each valley with its tributaries 
constitutes a separate unit. Here the people 
depend for a living not only upon the cultivat- 
ion of rice but also upon fishing. In lact. 
fish is a staple food second only to rice in im- 
portance to the inhabitants of this region. 

A part of the coastal land of this region is 
given to the coconut palms, but Hie total area 
covered by these trees is less than 
acres* 


The coastal region of Tenasserim. Sepaiat 

ed from the Arakan coast by the delta of the 
Irrawaddy River, the coastal region °± 
serim is similar in several respects .to tn 
mer coastal area. Like the Arakan ... 
region, it constitutes a rugged area which 
trends roughly north-south, and 


* Murphy, M. : “The Geography of Burma,” Journal 
Geography, Vol. XXX (1913), p- 22. 
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facing highland slopes are directly in the path 
of the southwest monsoon. Rainfall is there- 
fore abundant. As in the Arakan region, the 
alluvial lands are given mainly to rice, yet 
there are also differences between these re- 
gions. Thus, the Tenasserim coastal region 
contain more coconut trees and essentially all 
of the rubber plantations of Burma. In ad- 
dition. this region has the chief pearl fisheries 
and tin mines of the country A 

The natural landscaps of the rugged coas- 
tal region of Tenasserim Tarries from place to 
place. Stretching in linear fashion along the 
coast, mangrove swamps are broken in places 
only by belts of coconut palms. Farther 
inland, especially where rivers and streams 
wind their way toward the coast, alluvial 
materials constitute the geographical base for 
paddy fields and densely populated agricul- 
tural communities. Farther east the allu- 
vial lands give way to mountain foothills'and 
slopes where the forest cover is broken in 
places only by the widely scattered rubber 
plantations. 

Like the rubber industry of the Malabar 
coastal regiou of India, that of the Tenasserim 
region suffers from the lack of rainfall in win- 
ter and the superabundance of rainfall during 
the summer monsoon. The dry season causes 
leaf fall, the wet season leaf disease. Both 
regions, however, are favoured bj' the labour 

* Ibid. . 
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factor. The Tenasserim region may obtain 
labour from densely propulated part of India. 

The lower Irrawaddy rice region . — The 
Irrawaddy River has developed a large delta 
in its lower course. This delta is the most - 
important rice-producing unit of Burma 



; 

Fig. 25.— Distribution ot rice Fig. 26. — Average annual distrlbnt- 

ucreage in Burma. ion of precfpltation in various 

, 't . parts of Burma. 


(Pig. 25); In fact, it contains more than 75 per 
cent of the total-rice acreage of the country, 
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appioximatoly so per cent of the cultivate*! 
land of this area being devoted to thin crop. 
The delta contains "Rangoon, one of the chief 
1 ice-exporting cities of the world. 

The Mandalay Basin, a mixed crop region — 
Located north of the Irrawaddy delta and 
<oniined to the Middle part of the Irrawaddy 
Valley, the Mandalay Basin lies in the rain 
shadow of the coastal ranges of Burma. This 
basin, therefore, has a smaller rainfall than 
the Burmese regions that have already been 
discussed (less than 40 inches a year) (Fig- 
20). It also contains a stunted thorn forest 
vegetation in contrast with the evergreen 
and swamp forests of the coastal regions of 
Burma. 

In the coastal regions of Burma, rainfall 
is so abundant that crops other than rice can- 
not be grown with profit. In the Mandalay 
Basin, on the other hand, rice lands are 
watered bj- means of irrigation. The total 
irrigated area constitutes only about 12 per 
cent of the cultivated land of tins region, 
and more than 90 per cent of this irrigated 
land is devoted to rice. 

Mixed farming is the common practice. 
Rice occupies probably not more than 20 per 
cent of the cultivated land, some being grown 
with irrigation and some without. The other 
important crops, from the standpoint of 
acreage, include millet, sesamum, grain sor- 
ghums, beans, peanuts, cotton, fodder, and 
maize (Fig. 27). In general the grain sor- 
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"hums, peanuts, sesamum, and cotton are 
.grown in the up-land areas of the region, 
where the soils are relatively dry and poor. 

The Mandalay Basin is important not only 
from an agricultural standpoint, but it also 
holds a unique place in being one of Burma’s 
chief petroleum-producing regions. Like 
■many other regions which are noted for this 
product, the basin possesses several low domes 
which contain pools of oil. These were pro- 
bably formed during the period of mountain 
making in western Burma. 

The highlands of northern Burma. — Prom 
■the standpoint of economic activities, the 
highlands of northern Burma are essentially 
the same as those of northern India. They 
differ from the latter highlands, however, in 
that they trend in general from north to 
•south. The significant units constituting 
these highlands are: (1) The Arakan Range; 
{2) the Pegu Range; (3) the Kachin Hills; and 
■(4) the Shan Plateau (Fig. 28). 

Like other low latitude highlands, those 
■of Burma contain various climatic zones 
which are associated with changes in altitude. 
"Where the highland slopes of Burma are cul- 
tivated they are capable of supporting, at one 
level or another, crops that are representa- 
tive of various climatic types. In the lower 
parts of the highlands, especially in valleys 
that are located below 2,500 feet, two crops 
of rice may be grown during a year. Above 
2,500 feet small patches of cleared forest land 
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are given to rice and tea. Hare tlie climate 
becomes too rigorous for two crops of rice la 



. At altitudes above 5,000 feet, rice ant 
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Agriculture in highlands of Burma is 
mainly a subsistence type. Small patches of 
land are cleared on the mountain slopes and 
in the many small valleys of the highlands. 
These areas are sometimes devoted to cereal 
production for two or three year in succession, 
after -which the laud reverts to forest. 
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CHAPTER III 

tf'nerals, M a n u f a c tu r es, T ransport- 
and Commerce 

* m P ortanc o of the mineral industry to 
;|ndia.— In contrast to the agricultural 
industry, mining occupies, from the 
3l^|$P-pint' of value, only a relativety small 
.place, m the industrial structure of the 
^. untl y.; ;; Tims, in 1931 the total value of all 
S^ralaproduced in India reached a total 
366,000, or an amount less than 
^ of thg g^gie item of export, 

• i 


rtiV' \ T* r >< WlUUil l/UC © 

ivw :1 ?-rT^ ue ’7 India is surpassed even by the 
, alrlSurQpean country of Belgium. In the 
Production, of manganese, tungsten, and mica, 
^ 6Ver ’ India; holds a relatively high place 
7 :- v ‘. PhS the ^nations of the world. 

JD^Coal obtained mainly from peninsular India. 

m normal years India produces approxi- 
f ateiy , 20,000,000 metric tons of coal, the pro- 
{ 'in 71930 • being 25,236,000 tons or but 

%fe' le 4sH'than;_th e coal mined in Cbm a 
W .600,00° toils)' durine- the same ybar. More 
Sjf; OQT^centof thifcoal is obtained from 
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peninsular India — chiefly the northeastern 
part, where southern Bengal and Bihar and 
Orissa are the most important coal-producing 
provinces. These areas contain large reserves 
of bituminous coal, which is used mainly on 
the Indian railways, in the textile mills, and 
in the gradually expanding iron and steel 
industry. In a tropical country such as 
India, coal for fuel is not' a significant item.* 

Petroleum production chiefly in central 
Burma. — More than 85 per cent of Burma's 
output of crude petroleum is concentrated in 
an area of a few square miles, located about 
650 miles north of Rangoon. In this area- 
exploitation began more than 100 years ago. 
when petroleum was obtained from, hand- 
dug pits. While some of these, hand-dug 
wells are still producing, the bulk of the 
oil is obtained with the aid of modern machi- 
nery from sands located at depths of 3,000 
feet or more. 

Ranking second to the Burmese fields in 
importance of petroleum output, 1 the Lakliim- 
pur district of Assam has possibilities of in- 
creased production. The refining oapacity of 
this area has therefore been extended. But 
for India as a whole, it is questionable whe- 
ther petroleum production will increase, since 


‘According to various surveys ‘that have been made, 
the coal -reserve ' of India is estimated- at approximately 
S7.000, 000,000 short tons. . ■ " . 
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the likelihood of discovering new fields is 
declining. 

In spite of loqal production of petroleum, 
India depends to a considerable extent upon 
outside sources of supply. In fact, during 
recent years more than 40 per cent of India’s 
total consumption of petroleum products has 
depended upon foreign countries. The chief 
petroleum products obtained from abroad are 
kerosene and fuel oil, these being imported 
in approximately equal quantities (3,000,000 
barrels each) in 1930. Together these two 
commodities constitute approximately 85 per 
■cent of all petroleum products that enter 
the country. 

India a major world producer of manga- 
nese. — More than 75 per cent of the world's 
present manganese is supplied by India and 
Russia, these countries being close competi- 
tors. Within the last few years (1925-1930) 
Indian production of manganese has reached 
a total of more than 1,000,000 tons of ore 
annually. 

In India manganese ores are widely dis- 
tributed, but the production is derived chiefly 
from 15 districts. The-principal deposits lie 
in the Central Provinces, and for many years 
these have yielded 80 per cent of India’s total 
production of this commodity. In these pro- 
vinces the deposits are found in large lens- 
like structures which in some places attain 
widths of 20 to 50 feet and probably extend 
to great depths, although mining has rarely 
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exti nded :>U foot, below the surface. These 
ores have a very high metallic content. In 
fact, after sorting, the Indian ores contain as 
much as -ks to b‘.5 per cent manganese* 

The outlook of the manganese ore industry 
of India is promising. "With the large pro- 
duction of iron and steel in the United 
States, France, Germany, and England, India 
will continue to produce and export manga- 
nese. Not one of these major iron and steel 
producing countries has within its boundaries 
manganese deposits of sufficient size to satisfj* 
its local requiremcnts.f 

Other minerals exploited in India and Burma. 
— Burma possesses one of the major silver-zinc- 
lead deposits of the world in the Bawdwin 
mine of the northern Shan States of Burma. 
In the large tonnage of load and zinc ores that 
have been proven. Burma has reserves, not 
only sufficient for its own needs, hut also for 
the world market. Much of the ore in the 
Bawdwin mine of Burma averages for each 
ton approximately 26 per cent of lead. 18 per 
cent zinc, 1 per cent copper, and, in addition. 
24 ounces of silver. 

The Shan States of Burma contain one of 
the major tungsten reserves of the world. 

* Fermer L. L. : " The Manganese Ore Deposits of 
India,” Memoirs of the Geological Surrey of India, Volume 
XXXVII, parts 1, 3, and 4, Calcutta, 1009. 

t Furness, J, W. : “ The Marketing of Manganese Ore,” 
Trade Information Bulletin, No. 599, Washington, D. C,». 
1929, p. IS. 
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Here the first important commercial produc- 
tion was made in 1910. Production increased 
rapidly thereafter, and by 1912 this area 
became the world’s largest producer and re- 
mained in the lead until 1916, when it was 
surpassed by the United States. Within 
recent years there has been a noteworthy in- 
crease in tungsten production trom 622 tons 
in 1928 to 2,452 tons in 1930. In the future, 
however, recourse must be had more and 
more to the mining of those tungsten-produc- 
ing districts of Burma which are more diffi- 
cult of access. In most of the districts the 
tuugsten ores contain tin. Some of the ore 
is treated by magnetic separators which take 
out the tin before the ore is exported but 
usually the mixed product is shipped. 

Minerals found in India in important 
quantities are gold mica, salt, tin ore, and 
iron ore. Gold is obtained in many of 
the Indian stream and river gravels, and has 
been worked by the Indians for a long time. 
Mica, a mineral used largely in the manufac- 
ture of electrical equipment, is found in many 
parts of India. The high dielectric quality 
of the Indian mica ancl the readiness with 
which it lends itself to splittings give it a 
predominant place in the world market. In 
India large quantities of salt are obtained 
from the evaporation of sea waters, and tin 
ore is obtained chiefly from the southern part 
of Burma (the rugged Tenasserim coastal re- 
gion). Iron ore, occurring chiefly in the form 
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of iron oxides, is obtained in the northeastern 
part of peninsular India in the general region 
of maximum coal production. 

The status of manufacturing in industry. — 
Although India may be described as an agri- 
•cultural rather than a manufacturing country, 
it is not absolutely lacking in the arts of 
.modern civilized life. India has no swarm- 
ing hives of modern industry to compare with 
•the factory centres of northeastern United 
States, or of England, Belgium, France, and 
■Germany. Yet owing to its large total popu- 
lation there are perhaps at least three times 
as many people engaged in manufactures in 
India (about 35.000,000) as in the British 
Isles. But India has not reached that stage 
of industrial development in which the large 
.manufacturing plants predominate in the 
cultural landscape of urban centres. On the 
•other hand, home industries and workshops 
are widely distributed, and these have rea- 
•ched a high degree of artistic taste. Indian 
society demands that the necessary arts, such 
-as those of the. weaver, the potter, and the 
snxitli should be practiced. The pride and 
display of the rival kingdoms into which the 
country was formerly divided gave birth to 
man 3 r arts of luxury that have not been en- 
tirely forgotten in the decayed capitals. 

Chief factors affecting manufacturing in 
•India. — Geographical factoi’s alone do not ex- 
plain the status of industry in India. No 
•one can fully understand the national eco- 
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nomy or interpret the industrial status of that 
country without also considering factors such 
as religion, caste, language, family, and educa- 
tion. Yet the environmental factors are 
basic, to the economic adjustments of India's 
millions, and the country possesses a variety 
of natural resources as well as a diverse 
geographical base for agricultural production 
(Fig. lo)/ ! First in the world as a producer 
of jute, second in tho production of cotton 
(4.500,000 bales) and sugar (3.500,000 tons), 
and a ranking commercial producer of tea. 
rice, and spices, India holds an important 
place among the nations of the world in agri- 
cultural production. These commodities in 
turn have given rise to the development of 
cotton mills, jute mills, sugar mills, and tea 
factories. Moreover in normal years India 
ranks second only to Russia in the exploita- 
tion of manganese and possesses large re- 
serves of coal and iron ore. Yet she has but 
four iron and steel plants of the modern type 
and fewer cotton spindles than the single 
state of South Carolina. 

One of the chief factors affecting the rela- 
tively slow growth of modern industry in 
India is found in tho history of that country. 
When the first European traders reached the 
coast of India in the sixteenth century, thej^ 
found a civilization about as highly advanced 

* Bergsmark, D. R. : “ The Geographical Regions of 
India,” Journal of Geography, Vol. NXVIII (1929), op. 
108-122. 
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as their own. Xu architecture, in the manu- 
facture of cotton and silk fabrics, and in 
goldsmith’s work the people of India were far 
advanced. But while the East has stood 
almost still, the West, has advanced with 
gigantic strides unparalleled in the history 
of human progress. This stagnation of deve- 
lopment in India has been duo in part to the 
downfall of the native courts, winch consti- 
tuted the peoples’ chief markets. Moreover, 
the English capitalist has enlisted in his ser- 
vice forces against which the village artisan 
of India found it difficult to compete. 

Another major factor affecting India’s 
industrial status is diversity in culture, reli- 
gion. and language. In no other equal area 
in the world may one fine a population of 
more than 400.000.000 people divided to such 
an extent into distinct and independent com- 
munities. Religion plays a very important 
part in the lives of the people of India. In 
some places it divides the people into separate 
and often hostile communities. Hindus and 
Moslems often look upon one another with 
suspicion and antagonism and this to the 
detriment of industrial development. 

The caste system also acts as a detriment 
to modern industry. In some cases members 
of one caste are not permitted to touch objects 
which have been touched by those of a lower 
caste, and the refusal of members of different 
castes to work together and the restriction of 
certain castes to do certain kinds of work 
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promote economic waste and in-efficiency. 
There has been breaking clown of the caste 
system, however, ancl a tendency for the 
adoption of ideas and practices in accord with 
those of our western civilization. 

Modern industry further demands intelli- 
gent workers, a condition not found in pre- 
sent-day India. Most of the Indians can 
neither read nor write, and it is estimated 
that there are only 2, 300.000 who can read 
and write English.* This condition is further 
aggravated by the great number of languages. 
According to the reports of various com- 
mittees ancl of the Indian Census, there are 
twenty-two different languages, each of which 
is spoken bv a population of more than one 
million and each as different from the rest as 
English is from French.f Attempts are made, 
however, to make Hindustani .the common 
language of India. H *>^dt O hl ’ 

Cottage industries. — Historically the most 
interesting and still the most important in the 
aggregate, of all Indian industries are those 
conducted in every rural village of the land.f 
Cottage industries are the chief source of 
money for the villagers, whose little patches 


* Reports of the Census of British India, Calcutta, 
f Reports of the Reforms Enquiry Committee, London, 
> 1924-1927. 

$ Throughout India the peasants live in villages of mud 
huts and have done so for the past 3,000 years. Eighty per 
cent ot more of her population lives in these villages. 
There are 000,000 rrud villages. 
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of land merely supply them with food. The 
weaver, the potter,' the blacksmith, the bra- 
zier. and the oil-prosser are each member of 
a community ns well as inheritors of a family 
occupation/ On the one hand they have a 
secure market, for their wares, and on the 
other t heir employers have a guarantee that 
their trades shall bo well learned. 

The textile industry is the most widely 
distributed of all the cottage industries of 
India and is the occupation in which her 
craftsmen have shown their highest achieve- 
ment. Some of the products of the looms of 
Bengal are marvels of technical skill and per- 
fect taste, and the old Rashmere shawls are 
in a class by themselves. However, weaving 
is essentially a process of repetition and was 
one of the first industrial activities to which 
machinery was applied. But modem science 
has'brought the power loom to such a high 
state of perfection that many of the most 
beautiful varieties of Indian textile work liave 
disappeared, killed by tho competition of the 
power loom. 

It is the cottage textile industry that is 
being advocated by Gfandhiji as one means of 
breaking down British' power in India. 
Gandhi advocates the establishment of cotton 
spindles in as many homes as possible, and the 
manufacture locally of India’s large cotton ^ 
crop. Thus, instead of exporting raw cotton 
— a commodity that is normally first among 
the exports — India is planning to manufacture 
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her own cotton textiles. If it is throughly 
executed, such a plan would hare far-roacliing 
influences, since India generally provides the 
United Kingdom with an abundance of raw 
cotton and receives cotton goods in return. 
In fact, during normal years cotton textiles 
constitute the leading item among the com- 
modities imported into India. 

In the domestic industry the weavers are 
usually connected with agricultural activities 
in some way. They till their crops, and work 
their looms during off seasons or in their spare 
time. Man 3 * of the people are so poor that 
they do not own looms, but rent these from a 
trader or dealer who also furnishes yarn and 
buys the cloth. These traders thereby take a 
substantial profit on both ends. 

It is generally admitted that it is cheaper 
for Indians to buy machine-made cloth, but 
many believe that a back-to-the-spinning- 
wlreel-and- hand-loom-movement is what India 
needs to relieve much of the distress of her 
agricultural peoples, who constitute 75 per 
cent of the total population. It is claimed 
that the farm work does not keep the rural 
people busy all the time- and that hand spin- 
ning and weaving give the farmer a supple- 
mentary occupation ; and some maintain that 
the distress in the villages of India is caused 
principally by the decline of the hand-loom 
industry and the growing import of cotton 
piece goods from foreign countries. It is 
moreover, quite questionable whether highly 
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specialized factory pursuits and large-scale 
production in all lines aro to be desired in 
this vast realm with its low purchasing power, 
large agricultural population, high percentage 
of illiteracy, and diversity of languages. 

It appears that the cotton textile industry 
will continue to expand. The country has the 
raw material, the domestic market for the 
finished products, and a relatively cheap and 
abundant labour supply. " 

The Indian cotton cloth consumption. — One 
of the chief reasons for India's large cotton tex- 
tile industry' is the tremendously' large home 
market. It is estimated that no less than 
000, 000, 000 yards of cotton cloth are con- 
sumed in India annually. Cloth is the one 
product bought by every' inhabitant, and cloth 
shops are found in all part of the country ; in 
fact, in places wlioro dealers in other mer- 
chandise would not attempt to sell. 

The low purchasing power of the average 
Indian, together with the tropical climate, 
suggests the wise choice of light-coloured, 
course clothing.* By reason of the extreme 
heat in most parts of the country' during the 
greater part of the year^ light clothing is 
necessary ; and the dress for men. 

the so-called “ dhoti,” is nothing more than 
four or five yards of plain, light cotton cloth 


* An official committee recently estimated that the ave- 
rage income of the Indian farmer probably does not exceed 
the equivalent of Rs. 80 a year. 
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wrapped about the loins. For women a grea- 
ter yardage is required, since the cloth, is 
wrapped around the entire body in the form 
of the well-known sari, the styles varying in 
different sections of the country. The re- 
gional variations are characteristic also of the 
dress of the men. Tims the Bengalese in Cal- 
cutta. dressed in a dhoti and shirt with the 
tail hanging on the outside, appear quite dif- 
ferent from the Indians of Madras, who 
arrange their dhotis in an entirely different 
manner. Hindus. Mohammedans. Sikhs, and 
various peoples have their peculiar forms of 
dress, but in all cases little if any sewing is 
required to change several yards of cheap cot- 
ton cloth into an article of wearing apparel. 
In sections of India where it is comparatively 
cool during a few months of the year the peo- 
ple use more cloth in their garments. It is in 
these sections that second hand wool cloth- 
ing, principally from the United States, is 
worn. A few Indians have adopted Western 
styles and otheis have been influenced by 
them, but the number is small. The great 
demand for cotton cloth continues to come 
from the Indians who retain their own or na- 
tive form of dress* 

The modern factory. — Although about ton 
per cent of the people of India are engaged in 
some type of manufacture, less than one per 
cent constitute members of organized indus- 

* Commerce R (ports (Jan. 4, 1932), Washington, t>. C„ 
p. 35. 
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try. But modern manufacture have increased 
rapidly during recent years. Textile weaving 
is the most productive activity and is repre- 
sented by nearly 3.000 factories employing 
approximately 800,000 organized workers. 
This industry has reached its chief develop- 
ment in Bombay. The number of cotton mills 
increased from 194 in 1900 to 306 in 1927. 
Jute mills more than doubled (30 to 93) during 



Fig. 29 — Ten leading countries In total number oi cotton spindles 
in 1931. 


Cotton textiles. — A s India’s greatest modern 
industry, the manufacturing of cotton textiles 
gives employment to nearly half of the textile 
workers engaged in factory production, most 
of tiro remainder being employed in the manu- 
facture of jute (Pig. 29). 

. The first successful cotton textile plants 
were started in 1S53, but expansion was slow 
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indeed until the last quarter of the nineteenth 
century. From the first period of its develop- 
ment, this industry was financed and con- 
trolled by Indian capital, although very often 
European managers were employed. These 
modern Indian factories obtained a monopoly 
of the intermediate grades of cotton goods, 
the coarsest as well as the finest cotton fabrics 
being woven by hand. 

Bombay is the chief centre of the cotton 
textile industry. It contains about two-thirds 
of all the workers. The importance of cotton 
textile manufacturing in this centre is due to 
a combination of various factors, among which 
are : (1) proximity to the cotton-producing 
region of west central India ; (2) position with 
respect to Europe ; (3) damp sea breezes, an 
important factor where humidifiers are gene- 
rally lacking in the industrial plants ; and (4) 
favourable railway contacts with other parts of 
India. 

The jute industry.— The jute industry of 
India is also of major importance. At pre- 
sent jute manufactures constitute the second 
item of the export trade. Jute products are 
sent to the sugar fields of Cuba, to the que- 
bracho lands of Paraguay and Argentina, and 
to the grain fields of the United btates, 
Canada, Australia, and Europe. 

Although raw jute was exported from India 
as early as 1822 to Dundee, bcotland, it was 
not until 1838 that the first regular export of 
this commodity began. When the supplies of 
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flax and hemp fibre were cut oft by the Cri 
mean War, the raw jute of India took the 
place of these commodities on the Dundee 
market. The improvements that resulted 
from this stimulus to jute exports from India 
caused the Indian jute to supplant perma- 
nently the Russian materials. 

Raw jute was exported until 1854. when 
the East Indian railroads began to demand 
coal in moderately large quantities, which led 
to the opening of the Raniganj coal field. 
With the increase of coal exploitation, jute 
mills developed in the vicinity of Calcutta on 
the banks of the Hooglily River and jute 
manufactures became increasingly more im- 
portant! At first these jute products were 
inferior in quality to those of Dundee ; yet 
the industry continued to develop until 1908, 
when the jute output of the Indian mills had 
definitely passed that of the mills of Dundee. 
The Indian jute manufactures were further 
stimulated during the World War by tho de- 
mand for sand bags, and during the period 
1925-1938 jute manufactures and raw jute 
ranked second and third, respectively, among 
the exports of the country. 

Calcutta and vicinity constitute India’s 
chief jute manufacturing centre. Here a com- 
bination of factors favours development, among 
which are : (1) proximity to raw material ; (2) 
large amount of cheap labour ; and (3) favour- 
able location for export trade. 

Minor textile industries. — Woolens have 
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been manufactured in India for a long period 
of time, but this industry at present is rela- 
tively small. Yet some progress has been 
made during the last two decades : an in- 
crease of woolen mills from six during the 
pre-war period to eighteen in 1927. These mills 
have approximately 2,000 looms and 92,000 
spindles. Most of the mills are engaged in the 
production of blankets, the manufacture of 
finer woolen and worsted goods being handi- 
capped by the poor quality of the Indian 
wool. In fact, it is perhaps correct to say 
that approximately half of the breeds of she6p 
in India yield a kind of hair rather than 
wool. 

Iron and steel industry. — India contains 
only four ’modern iron and steel works : (1) 
Tata Iron and Steel Company ; (2) the Indian 
Iron and Steel Co„ Ltd. ; (3) the Mysore Iron 
Works ; and (4) the Bengal Iron Co. The 
Tata Iron and Steel Co. is located at Jam- 
shedpur, about 155 miles west of Galcutta. 
Here the company draws upon large reserves 
of raw materials winch are available within a 
radius of 100 miles from the plant. The iron 
ore of the region has a metallic content of 
more than 60 per cent. The Indian Iron and 
Steel Company began operation in 1923, and 
at the present time p r ° duces only pig iron. 
These works are located 142 miles from Cal- 
cutta. The Mysore Iron Works are property 
of the Government of Mysore. They are 
located at Bhadravati. This company pro- 
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duces charcoal iron, which is used in the 
manufacture of chilled castings, malleable 
castings, and special steels. The Bengal Iron 
and Steel Company consists of five blast fur- 
naces located 144 miles from Calcutta on the 
East Indian Railway.* 

Until 1922 the iron and steel industry of 
India flourished, but unfortunately the world 
prices of steel fell. The Tata works were 
caught holding long-time contracts at pre- 
vailing market rates. The company therefore 
appealed to the Government and obtained a 
tariff of 25 per cent on imported steel and a 
bounty on all finished steel products, in 
1927 a seven-year duty was imposed on all 
imported steel. It was lower than the pre- 
vious duty in respect to British steel but 
; higher in general on all other steel. In 1934 
a continuance of the protective policy gave 

■ further assurance of development at this 
plant. In fact, it has recently been able to 

; put pig iron on the market at approximately 
one-half the cost of European pig iron, a con- 
dition made possible in part because of the 
. proximity to high grade iron ore (the ore 
* { averages more than 60 per cent pure metallic 
\ [ content). 

■ | The principal iron and steel products 

manufactured in India include rails, steel 
. sleepers, fishplates, structural sections, bars,' 

! * Howard, George C. : “ Iron and Steel Industry and 

i Trade of India,” Trade Information Bnl/etin, No. SIC, 
I Department of Commerce, Washington, D. C., 1933. 
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plates, and black galvanized sheets. 

Inadequate transportation facilities. — As in 
the major part of Asia, in India trans- 
portation facilities are inadequate, and 
some of the peripheral parts of the country 
have practically no land contacts with the 
central areas. Thus, from the standpoint 
of transportation by land. Burma is essent- 
ially isolated not only from peninsular 
India but also from other [tarts of the main- 
land of Asia. Communication with the outer 
world is almost entirely by water, because of 
the wild, rugged highland frontiers which 
make the construction of railways and roads 
impracticable. Similarly, the roads and rail- 
roads of the Indo-Gfangetic Plain are limited 
on the north by the Himalayan and Hindu 
Kush Mountains. Only where low breaks or 
passes are found has transportation been ex- 
tended to trans-mountain areas. Thus, in the 
northwestern part of India the Khyber and 
Bolan passes have been used by traders as well 
as warriors, and have played a prominent role 
in the history of the country. 

Railways the backbone of India’s transporta- 
tion system. — Although India ranks fourth 
among the nations of the world in total rail- 
way mileage, there is ample room for further 
development of this type of tranportat.ion. 
AVith only 23 miles of line for every 1.000 
square miles of land, India has only 27 per 
cent as much railway line as has the United 
States. From the standpoint of railway 
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mileage as related to population density, 
India is even more poorly equipped as com- 
pared with our country. In fact, for India as 
a whole there is only 1/3 miles of line for 
every 10,000 people, 

Along the 42.813 miles of railway line 
completed by 1932 in India, there has deve- 
loped a strip of country approximately 20 
miles wide — 10 miles of each side of the line 
— which has become important in producing 
commodities for the local markets as well as 
for the commercial world. Outside of this 
20-mile strip of land the cost of transport is 
so great that the economic activities are 
directed almost entirely on the production of 
commodities for the local markets. Here 
large areas await the development of cheap 
and efficient means of transportation. 

The railways of India are owned mainly by 
the central government, 31,517 miles being 
Imperial State lines. The remaining 10,764 
miles belong to Indian states and private 
companies. Both groups of railways — state 
and privately owned — have played a major 
part in developing plantation agriculture, 
in speeding up relief during famine years, 
and. in hastening industrial development in 
various parts of the country. These railways 
are used mainly in carrying goods that are of 
bulky nature, especially, commodities that are 
low in value compared with weight. In ad- 
dition, the widespread poverty of the great 
masses of people in India means that pas- 
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sengers use low class (third class) equipment, 
which is generally inferior to that of the same 
class in European countries and in the United 
States. 

Roads.— Of India’s 2,50,000 miles of me- 
taled (water-bound macadam) and unmetaled 
road, approximately 225,000 miles are found 
in British India and 25,000 miles in the 
Indian states. Throughout the country the 
roads not only serve as important connecting 
links between centres that are not connected 
by other means of transport, but they also 
serve as important feeders to the railways. 
As the latter developed it became increasingly 
necessary to build roads to feed them rather 
than to compete with them ; and this in turn 
led to a demand, which remains to-day, for 
metaled roads that would give access to the 
railways throughout the year. The construc- 
tion of roads serviceable throughout the year 
is urgently needed in order to make largo 
areas available to railway transportation. 
There still exist in many parts of the country 
a large number of railway stations that are 
entirely inaccessible to a loaded cart for five 
months of the year. Under such conditions 
the railway confers no practical benefit — ex- 
cept in a small way — on the districts through 
which it runs. 

There are several major handicaps to road 
development in India : (1) bullock carts cause 
excessive wear ; (2) heavy rains of the mon- 
soon cause inundations and washouts in many 
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areas : (S) the meagreness of funds is a serious 
check to future construction and improve- 
ment. Instead of establishing a department 
and a national policy pertaining to highways, 
the Government of india has left road policj'. 
contraction and repair to the several provin- 
ces.* 

Commerce. — From the foregoing descrip- 
tion of the economic status of the various 
parts of India, it is evident that the country 
is well equipped with the materials that go to 
build up commerce. The products of the geo- 
graphical regions of India are sufficiently 
varied to encourage domestic trade, while 
certain materials are produced in excess and 
therefore are exported in exchange for pro- 
ducts lacking at home or for commodities 
produced more cheaply elsewhere. 

Importance o'f India in world trade. — India's 
importance in international trade is not gen- 
erally realized outside of foreign trade circles. 
The huge population makes possible a large 
total trade even though the purchasing power 
per capita is low. In fact, during normal 
years her total world trade places her among 
the first eight countries of the world. Of the 
major trade divisions of the world she ranks, 
with Canada and eastern Asia, as a unit of 
secondly rank : and, considering the relative 

* U. S. Department of Commerce : Commerce Reports 
(Sept. 20, 1924), PP . 782 and 783 ; (May 13, 1029), Wash- 
ington, D. C., p. 387. 
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poverty of her inhabitants, her rank among 
the nations of the world is noteworthy. 

Exports normally exceed imports in value. — 
One of the striking features of Indian trade 
is the excess of exports over imports (Fig. 
30). Thus in 1930 India exported commodi- 
ties valued at $919,000,000, whereas the im- 
ports amounted to only $674,000,000. A 



Fig. 30. — Indian export and Import trade since 1900. 

study of Indian trade statistics over a period 
of many years discloses a similar relationship: 
an excess of exports over imports. This 
trade, however, is balanced in another way : 
through services of various kinds that may 
be classified as invisible items) of import 
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(banking services, skipping services, etc.), 
and these invisible items are paid in terms 
of commodities exported- . Irrigation projects 
and railway equipment are financed in a 
similar manner. 

Exports consist mainly of agricultural pro- 
ducts. — The most striking feature of Indian 
export trade is the preponderance of agricul- 
tural products. Of these the textile raw 
materials rank first in importance, raw cotton 
normally being the leading item of India's 
export trade (Fig. 31 and 32). Other import- 
ant agricultural exports include grain, espe- 
cially rice exported mainly through Rangoon, 
Burma, and oilseeds, mainly through Bombay, 
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Fig. 31.— Leading merchandise exports t>l India. 

India p still others include tea, raw jute, hides 
and skins, and raw wool. 

Manufactured products, on the other hand, 
occupy a relatively small place among Indian 
exports. Only jute manufactures are import- 
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ant (gunny bags and gunny cloth). Cotton 
textiles, though, important in the domestic 
trade, occupy a relatively small place among 
the exports, $12,200,000 worth of cotton piece 
goods being exported annually during the 
period 1929-1932, whereas the imports of that 
commodity were valued at $99,700,000. 
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Fig. 32.— Leading merchandise imports of India, 

Direction of India’s trade — Four countries — 
the United Kingdom, Japan, the United 
States, and Germany — together take approxi- 
mately 52 per cent of all goods exported (in 
value) from India and supply her with more 
than two-thirds of her imports (average 1928- 
1932). By reason of its superior market and 
by virtue of its administrative advantage. 
Great Britain has been able to maintain its 
dominant trade position in India. However, 
Japan, the United States, and Germany have 
been strengthening their position in this 
large and expanding market (Fig. 33). This 
has been especially noteworthy in the past 
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few years.* 

India constitutes an attractive market for 
American goods, since each country has what 
the other needs, creating a natural and sound 
basis for exchange. Among the most import- 
ant commodities obtained from India are 
jute, shellac, tea. hides and skins, seeds, gums, 
and other raw materials that are demanded 
by American industries. In general the com- 
modities obtained from India are unobtain- 



Flg. 33 —Chief markets ot India's exports and the leading sources 
of imported merchandise. 


able in our domestic market. On the other 
hand, Indian imports from the United States 
include automobiles, specialities, mineral oils, 
type-writers, adding machines, and various 
other liigh-grade and. semi-luxury wares, the 
demand for which is largely confined to the 
wealthy classes. Yet there is an ever-increas- 
ing tendency to extend various types of goods 
to the greater Indian market, as reflected in 
imports of American canned goods, razors, 

* In 1928 the United States supplied India with 6'9 per 
cent of total Indian imports; in 1929, 7'3 per cent ; in 1930, 
S'2 per cent ; 10'6 per cent in 1931, and S'S per cent in 
1932. 
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electric household appliances, and many other 
lines.* 

Trade across the Indian frontier. — The grea- 
ter part of India’s foreign trade is by way of 
the sea. the trade across the land boundaries 
being but a small fractional part of the total. 
Most of this land trade — both export as well 
as import — extends across the eastern fron- 
tier, and takes place mainly with the Shan 
States, southwestern China and Siam. Next 
in importance from the standpoint of Indian 
exports are the countries located across the 
northwestern frontier, where Afghanistan 
and Persia constitute markets for Indian 
goods. Commerce is also .well established to 
the north of India, especially with Nepal. 

The chief ports of India and Burma. — India’s 
foreign commerce is strikingly concentrated 
at five ports — Calcutta, Bombay, Karachi, 
Madras, and Rangoon. Each of these ports is 
distinctive in the export of some commodity, 
and each functions as a major trade centre for 
some large part of the country. Thus Cal- 
cutta is distinctive by reason of her vast ex- 
port of raw jute as well as jute manufactures ; 
Bombay serves as the chief outlet for India’s 
major cotton-producing region ; Karachi is 
the noteworthy outlet for Indian wheat; 
Madras serves southeastern India ; and Ran- 


* Chapman, Emmett A- : “ India’s Place in World 
Trade,” Commerce Reports (Feb. 13, 1928), Washington, 
D. C., pp. 401 and 402. 
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goon is one of the noteworthy rice exporting 
ports of the world. 

Located on the Hooghly River, one of the 
distributaries of the sacred Granges, and 82 
miles from the Bay of Bengal, Calcutta is one 
of the great ports of the world, serving a rich 
consuming as well as producing hinterland, 
the great Ganges Valley. As the leading 
outlet on the Bay of Bengal, it serves com- 
mercially a number of political divisions, in- 
cluding Bengal Presidency, Bihar and Orissa, 
Assam, the United Provinces, the northern 
section of the Madras Presidency, and the 
frontier areas of Nepal and eastern Tibet. It 
is the shipping centre for more than 90 per 
cent of the world’s commercial jnte, and also 
exports large quantities of tea, shellac, and 
oil seeds. 

The port, however, is not without its dis- 
advantages, among which the most striking 
is the difficulty of navigating the Hooghly, a 
notoriously difficult and dangerous river. In 
fact, skilled pilots must be used in guiding 
vessels through this strip of water. Because 
of the numerous bars between Calcutta and 
the open sea, vessels drawing more than 30 
feet of water can be handled only at the 
height of the ordinary spring tides. 

In order to take care of her large volume 
of traffic, Calcutta is provided with all the 
facilities commonly found in a first-class 
port. Here modern jetties have been con- 
tracted, such as the Garden Reach Jetties. 



Industries and Commerce 


103 


King G-eorge’s Dock, a relatively recent addi- 
tion to the port 
(1928), two tea 
warehouses, a hide 
depot, and a seed 
depot are among 
other mechanical 
facilities which 
enable Calcutta to 
function as one of 
the greatest of 
Asia’s ports.* 

Bombay located 
on Bombay island, 
which is connec- 
ted by a mound 
with the large 
island of Salsette 
(Fig. 34). These 
together with two 
or three other islands jointly enclose with 
the mainland one of the most expensive and 
commodious harbours in Asiaf Although the 
site itself — the harbour and immediately ad- 
jacent land — is favourable for port develop- 
ment, the elements of situation further aided 
the growth of Bomba} 7 , especially its situation' 
with respect to the area of most concentrated 

* See Commerce Reports (April. 22, 1929, and Nov. 3, 
1930), Washington, D. C. 

f The name Bombay is believed to have been suggested 1 
by the Portuguese term bom bahia, meaning good harbour. 



Fig. 34. — The port of Bombay. 
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Indian cotton production. Its railway con- 
nections with the interior are very good ; and 
Bombay functions therefore not only in the- 
cotton trade, but also in handling various 
commodities produced even as far north as 
the Ganges valley. For example, much of 
the flax seed produced in north central India 
finds an outlet to the markets of Europe 
through Bombay. 

Karachi, Madras, and Kaugoon handle 
most of the remainder of India’s foreign 
trade. Karachi owes its importance to loca- 
tion in the lower, seaward side of the Indus 
Valley, and is therefore significant mainly 
because of the cotton and wheat of the Pun- 
jab and the cotton of Sind. The commercial 
importance of Karachi is increasing as a 
result of the opening of new and irrigated 
lands in the Sind and Punjab. With a popu- 
lation of more than 500,000, Madias is the 
third largest port of peninsular India, being 
located approximately 1,000 miles southwest 
of Calcutta. Unlike Bombay, Madras has no 
natural harbour, being situated on a uniform 
coast where the shore is quite sandy. After 
extensive improvements and the introduc- 
tion of modern mechanical facilities, the. port 
now takes care of a large trade, consisting 
mainly of exports of leather, hides and skins, 
cotton, tea, spices, and imports of manufac- 
cured goods and machinery. As the leading 
commercial _ city of southern India, Madras, 
has good railway service to Bombay and Cal- 
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cutta. Rangoon located 20 miles from the 
tea on the Rangoon River — a distributary of 
the Irrawaddy — is the chief port of Burma. 
Through it passes 98 per cent of the exports 
of this country. The significance of rice 
exports through this port is clearly re- 
flected in the fact that Burma is largely a 
one-crop area, in which rice normally accounts- 
for more than three fourths (by volume) of all. 
commodities exported. 
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CHAPTER IV 


Ceylon 

Distinguishing characristics of Ceylon. — Lo- 
cated near the apex of the Indian peninsula 
and in the pathway of shipping between Asia 
and Europe, Ceylon possesses a favourable 
.geographical position . Separated from India 
n °t only geographically, but politically and 
Economically as well, this pear-shaped island 
lyiih its 25,332 square miles of land is a 
Dominion of the British Commonwealth. 
Palh’s Strait, the channel separating Ceylon 
from southern India, contains a row of is- 
lands and sand banks, with shallow interven- 
ing waters. This channel is traversed by 
fast ferries which carry traffic between Dha- 
nuskodi, India, and Talaimannar, Ceylon. 

Physical^, the island is composed mainly 
of level to gently undulating topography, 
with a mass of mountains in the south-central 
part, where Mt. Piclurutalagala reaches a 
height of 8,296 feet and Adams Peak, more 
conspicuous and noteworthy, attains the 
height of 7.353 feet above sea level. These 
highlands consist of old, hard, crystalline 
rocks similar to those of the Deccan of India, 
whereas the rocks of the coastal plains have 
heen covered with materials brought down 
from the highlands and by latent©, the 
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characteristic soil covering of humid tropical 
lands. The laterite. however, is also found in 
the form of a cellular-textured rock, locally 
known as kabuk. a material of which the so- 
called “ red roads ” of Colombo are made. 
In the wider vallej's thick beds of recent 
alluvium constitute a veiy favourable geo- 
graphical base for agricultural activities. In 
the northern part of Ceylon lies a narrow 
band of sedimentary rocks, whereas the Jaffna 
Peninsula consists of recent marine limestone 
and coral.* 

Controlled very largely by the action of 
two monsoon winds — the southwest and the 
northwest — the climate of Ceylon, though tro- 
pical, is on the whole fairly good as compared 
with the climate found in many other tropical 
countries. In April the southwest monsoon 
shows signs of setting in, becomes more defi- 
nite in May, increases in force towards the 
end of May, is well developed in June and 
July, shows diminished force in August and 
September, and by October the northeast 
monsoon begins to manifest itself. After* 
blowing from October to February, the latter 
monsoon gradually gives way to a transition, 
period which lasts until the southwest mon- 
soon again makes its appearance. 

"With a population of 5,312,000, or 210 per 
square mile, Ceylon has a relatively great 

* Turner, L. J. B. : Handbook of Commercial and Gen~ 
tral Information for Ceylon , Government Printer, Colombo,. 
Ceylon, 1927, p. 2. 
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density, of which not more than 12 < per cent 
may be classified as urban. The population 
is mainly Singhalese, but large numbers of 
Tamils from southern India are employed on 
the estates. A record of the country’s past 
discloses the fact that the Singhalese came 
to the island from northern India (about 543 
B. C.), conquered the aborigines, and later 
accepted Buddhism, when it was introduced 
in 246 B. C. The Singhalese suffered for cen- 
turies from raids by Tamils who came from 
southern India ; and today Singhalese and 
Tamil are the two chief languages of the 
native population, although English is widely 
spoken and is taught in the schools^ being the 
only language considered of commercial im- 
portance. 

Geographical regions. — The natural envi- 
ronment of Ceylon varies from place to place. 
This variation in environment is in harmony 
with the regional differences in human activi- 
ties. Three regions may be recognized : (1) 
the highlands ; (2) the maritime region ; and 
>(3) the northern lowlands. 

The highlands. — The south-central part of 
'Ceylon is made up of a roughly circular high- 
land, located mainly above the 1,000-foot con- 
tour, and comprising a series of ridges which 
are separated in some places by deep valleys 
•(Big. 35). In these highlands the monsoon 
winds are intercepted and expend their mois- 
ture, thereby giving the region an abundance 
•ox precipitation, periods of dense clouds of' 



* • Fig, 35.— Hap of Ceylon showing railways, relief, and chief ports. 

• Shaded area constitutes land that is more than 1,000 feet adove sea 

level. ’ 
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.mists, and a luxuriant vegetative cover. The 
abundant precipitation has favoured the de- 
velopment of tropical evergreen trees as the 
chief, type of native vegetation, but at alti- 
tudes above 5,000 feet the trees are generally 
too small to be commercially significant. 

In the highland region, climate, relief, and 
drainage favour tropical agriculture, and the 
plantation system is well developed. In fact, 
this is Ceylon’s chief tea. rubber, and cacao 
iproducing region. Here tea. rubber, and 
a*ice, in the order named, are the most widely 
cultivated plants. 

The tea industry. — In the highland region 
tea plantations cover more than 40 per cent 
of the cropped land. Of the plantation en- 
terprises of Ceylon as a whole, this industry 
generally leads all others, tea normally being 
the chief export of the island. Together with 
the Indian teas, those of Cejdon have taken 
a leading position in world markets. 

The environment of the highlands favours 
the growth of the tea industry. High tem- 
peratures, long growing season, and abun- 
dant and well-distributed rainfall enable a 
continuous and rapid growth of new tender 
shoots (Pig. 36). Since there is no dormant 
season for the tea bush, picking continues 
throughout the year. Here also the slope 
lands are sufficiently well drained — another 
important requirement for successful tea 
growth. 

Ceylon’s teas are mainly black (only small 
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quantities of green tea are produced) and are 
manufactured from the young tender shoots 
of the leaves of the bush technically known 
as Camellia thea. The plucked leaves are sent 
immediately to the factory, which is gener- 
ally located on and even belongs to a given 
estate. In the factory the leaves are wither- 
ed, rolled, fermented or fired, graded, and 
packed for the market.* 

The tea industry requires a large number 
of workers. On the plantations it needs con- 
siderable attention in cultivation : the bushes 
must be pruned frequently, and plucking 
operations are carried on entirety by hand. 
In the factory considerable manual labour is 
required in sorting and packing.! More 
than nine-tenths of the tea-estate labour con- 
sists of Tamils from southern India, whereas 
Singhalese contract labour is employed in 
some districts. On the plantations usually 
one labourer per acre is required in tea culti- 
vation and he is paid at the rate of from 15 
to 27 cents (American money) per day. 

The rubber industry. — Rubber is nest only 
to tea in acreage in the highland region, and 
for Ceylon as a whole it is second to tea among 
the exports. A study of the relief and crop 
distribution maps (Rigs. 35 and 37) shows 


♦Green tea is manufactured by steaming instead of 
•withering the leaves, and the fermenting process is omitted. 

•(■Turner, Mason : “Ceylon,” Trade Information ’Bulletin, 
No. 601, Washington D. C, 1929, p. 4. 
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that rubber generally thrives at elevations 
below 2,000 feet and is therefore well suited 
to those areas of highland Ceylon not adapt- 
ed to tea gardens, since tea grows better 
above the 2.000 foot contour. Rubber planta- 
tions. in fact, extend beyond the foothills and 
lower slopes of the highlands into the mari- 
time region, and they reach their greatest 
development in the humid south-western part 
of the island (Pig. 37). 

Rubber also requires large amounts of 
labour for planting new trees, cultivating the 
ground, collecting the latex, and preparing 
the product for the market. The situation is 
generally satisfied by immigrant Tamil 
labour, although some use is made of Singha- 
lese, who do good work as tappers. One 
coolie to three acres is the usual labour re- 
quirement, and about half the wages on 
rubber estates are paid on the piecework basis. 

The importance of. Ceylon’s rubber indus- 
try to the United States is reflected in the 
fact that the latter country normally takes 
more than 60 per cent of all the rubber ex- 
ported from the island. However, no rubber 
land in Ceylon is owned by Americans, but 
American manufacturers purchase in the 
Colombo market. 

Other crops in the highland region. -Rice - 
and cacao are other important agricultural 
-products of the highland region. Rice, the- 
important food of the Singhalese and Tamils, 
is widely cultivated aqd takes a significant 
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place in the national economy. More than 
12,000,000 bushels are produced in Ceylon as 
a whole. This production, however, satisfies 
less then half of the island’s needs ; and im- 
ports, chiefly from Burma, are therefore de- 
pended upon to make up the deficiency. In 
fact, rice is normally the leading item among 
Ceylon’s imports. In the highland region the 
rice acreage is surpassed only by that of tea 
and rubber, and even on steep slopes much 
terraced land is given to paddy rice. Yet 
the crop covers a large area in those parts of 
Ceylon located below the 1,000-foot contour. 

Cacao (TheobrOrua cacao) was originally 
introduced into Ceylon from South America 
by the Dutch. It is a distinctive crop of the 
highland region, especially in the districts 
north and northeast of Kandy. 

Mineral Products.- — Many varieties of pre- 
cious and semiprecious stones are found in the 
old rocks of the highland region. These 
stones include sapphire, ruby, topaz spinel,' 
zircon, and moonstone. Graphite, however,, 
is the most important mineral export of Cey- 
lon. During the World War production 
reached a high peak, but more recently the' 
discovery of large surface deposits of graphite; 
have been made elsewhere, especially in Ma- 
dagascar, and the Ceylon industry has suffer-, 
ed, as reflected in the great number of gra-j 
plaite mines that have been closed. 

The . maritime region. — Surrounding the 
highlands 'arid ' stretching to the adjacent 
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waters in all but the northern part is the 
maritime region. Its geographical base con- 
sists of areas of laterite covering the old hard 
rock of the island and strips of alluvium de- 
posited by the numerous streams, many of 
which have their sources in the rugged central 
mountain core. Along the coasts the land is 
flattish or undulating, and the coast line is 
quite irregular, many indentations being 
formed by the brackish lagoons and hues of 
sand dunes. The climate of this region, al- 
though tropical in general, varies from place 
to place. The western and southwestern 
lowlands, located in the path of the south- 
western monsoon, have the largest rainfall, 
whereas the southeastern districts, which 
miss the direct influence of both monsoons, 
are normally relatively dry (Fig. 38). The 
eastern and northeastern lowlands, however, 
■are located under the influence of the north- 
east monsoon and have a moderately abund- 
ant rainfall, most of which is received during 
the winter half-year (Fig. 39). 

The agricultural industry. — The maritime 
region, like other parts of Ceylon, is devoted 
mainly to agriculture, which may be charac- 
terized. as diverse in character — especially in 
the higher lands, where the mixed tree 
•cultivation of the Singhalese characterizes 
the agricultural economy. Although coconut 
trees and rice fields covet the greater part of 
the cropped land of this region, a mixed 
•culture is quite common ; that is, a system of 
agriculture in which a given farmer grows a 
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number of plants, such as mangoes, areca 
nuts, yams, coconuts, ancl rice. In some 
places pepper, cinnamon, and rubber add to 
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the storehouse of agricultural products.’ From 
the standpoint of land utilization, however. 
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the three most widely grown plants are- 
'coconuts, rice, and rubber. 



Fig. 39.— Mean monthly temperature and rainfall records ol 
Trineomalee, Ceylon. 

The coconut industry. — Of the total arable- 
land of Ceylon a larger percentage is . given 
to coconut trees than to any ■ other crop,- 
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normally more than 900,000 acres. The 
greater part of this acreage is found in the 
maritime region, especially in the south- 
western part of the island, where the natives 
have long used the palm and its various pro- 
ducts for food, drink, clothing, and shelter. 
Until recently it was thought that the coconut 
palm would thrive best only in the coastal 
districts, but it has been found that trees 
planted in the interior produce nuts as rich 
as those produced near the seacoast. In this 
region, as well as in other parts of the island, 
the coconut industry, unlike tea and rubber, 
is under the control of the natives. 

As producer of coconuts, Ceylon is less 
important than India ; but as an exporter of 
•coconut products, and therefore as a source of 
supply in the commercial world, the island 
ranks fourth largest in the world, whereas 
India is unimportant. In the export trade 
■of the island, the coconut products are sur- 
passed in value only by tea and rubber. 

Other agricultural products of maritime 
•Ceylon. — A stud} 1- of land utilization of Ceylon 
discloses the fact that rice, rubber, cinnamon, 
•and citronella grass are other significant 
plants in the agricultural economy of the 
maritime region. The rubber plantations 
■extend into the higher lands, where they be- 
come continuous with those of the highland 
region. Areca palms are grown for their 
nuts, which are dried, cut into shavings, and 
cnewed with betel leaf and lime or tobacco by 
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the natives of Ceylon and India. The greater 
part of the exportable surplus of these nuts 
(96 per cent) finds a market in India. 

Ceylon is still distinctive in the production 
■of cinnamon, although this commodity no 
longer holds first rank among the exports as 
it did during the days when the clipper ships 
sailed for the Orient in search of cargoes of 
spices and precious stones. Most of the 
present area (25,000 acres) of cinnamon trees 
is found in the maritime region, especially on 
the sandy soils. Here the cinnamon of com- 
merce consists of quills, chips, and oil taken 
from the cinnamon tree, which normally 
attains a height of 20 to 30 feet* 

Citronella oil is another significant con- 
tribution of Ceylon to the commercial world, 
since Java and Ceylon are the only two 
countries producing this commodity in com- 
mercial quantities. The oil is obtained from _ 
citronella grass (lemon grass), of which there 
are approximately 33,000 acres, mainly in the 
southwestern part of the maritime region, 
where the districts adjacent to Cxalle and 
Matara are noteworthy. 

The northern lowlands. — In the northern 
part of Ceylon, limestones constitute the rock 
base of reel and reddish coloured soils, in a 
physical setting where the land rises only 


*The quills are long, thin canes of dried bark about lone 
feet in length. 
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some 200 to 300 feet above sea level. In' this 
northern plain there is a relatively small 
amount of rainfall, and tank irrigation has 
long been an essential feature in the agricul- 
tural system. ' Sere land utilization centres 
about rice and coconut trees. 

The -waters adjacent to the northern low- 
lands contain the celebrated pearl banks of 
Ceylon, of which the most productive are 
located on the Gulf of Mannar off the north- 
west coast of the land. These are under the 
control of the government, and are worked, 
only when conditions permit. 

Manufacturing and commerce. — The manu- 
facturing industry of Ceylon is concerned 
mainly with the processin g and preparing of 
agricultural products for the market. On 
the larger plantations factories are engaged 
in desiccating coconuts, in converting , juice 
. from rubber latex into crude rubber, and in 
processing tea. In coastal areas salt is . 
evaporated from sea water. In still other 
districts potteries, silver and brass works, and 
basket and mat weaving add to the island's 
manufactures. In general the products of 
the cottage industry are consumed locally ; 
and the island is dependent upon the outside 
world for the products of the large modern 
factory, of which cotton piece goods are note- 
worthy. 

Among - the imports of the island, tho 
cotton piece goods are surpassed in value only 
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■fey .rice, which comes mainly from Burma. 
■Other imports of importance include coal, 
petroleum, and sugar. The total imports just 
about balance the exports, the chief of which 
are tea, rubber, and coconut products. 

. As a British Dominion Ceylon trades 
mainly with the United Kingdom, the latter 
country taking more than 40 per cent (by 
value) of all the island’s exports. Most of the 
remaining foreign trade is conducted with 
the United States, British India, and Burma. 
Next only to the 'United Kingdom as a mar- 
ket for Ceylon’s • exports the United States 
takes large amounts of the island’s rubber 
and tea. On the other hand, in the bazaar 
shops -of ' the chief cities of Ceylon may be 
found a great variety of article bearing the 1 
trade mark “ Made in U. S. A.” Yet petro- 
leum products and automobiles are among the 
chief imports from the JJnited States! 

The chief ports. — At one time Gralle„a city 
located on the southern end of the island, 
was the chief port of Ceylon ; but after the 
artificial harbour of Colombo was completed,, 
the latter city rose to its dominant position 
as the leading foreign trade centre.*, A1-. 
though excellent natural, harbours, such as 
those at Gralle aud Trincbmalee, are found in 
Ceylon,- these ports either have a poor hinter- 
land or are so situated that they lack' proper' 


* Bureau of Foreign and Domestic Commerce : Com- 
merce Reports (April 25, 1932), Washington, D. C. 
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transportation facilities or adequate popula- 
tion. 
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